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The SAMPLITT has come into 
considerable use in the petroleum industry. It automatically 
procures samples of oil from pipe lines, which are truly com- 
posite of the oil passing through the line for any given period 
whether it be for an hour, a week or a month. It is being used by 


the shippers and the recipients of crude petroleum or its products. 


A descriptive booklet will be sent to anyone 


who may be interested. 


If you sample at all, SAMPLITT right. 
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The Sharples Process 
Processes of Contact Filtration 
The Gyro Process 
The SAMPLITT 
The MIXITT 
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MAX B. MILLER é CO. Inc. 


$01 FIFTH AVENUE 
NEW YORK 
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Above—Mr. W. M. Bovaird, President of The Bovaird Supply ni 
Company of Tulsa, Oklahoma. This company’s services are ts 
of a definite economic value to the prosperity of its business ; 
territory. z 
Pp 


wy: offer all consumers of Industrial Supplies a 


stock diversity that means money to them, 
which fact becomes more apparent when a check-up 
is made on the time and experience needed to analyze 
our natural field, so that the best merchandise for the 
least money may always be available for our friends. 


We recommend Republic’s Belting —Hose — Packing q 


























_— 
—Molded and Lathe Cut Goods.” J 
The above statement is characteristic of those made by prominent dis- hate a . 
tributors all over the country. It explains in part how the Industrial Supply Invader Belting is as old as beg 
Distributor, helping to solve the important problem of broad markets Republic ( 28 years. ) Invader will 
and economical distribution, upholds high quality, maintains fair prices work satisfactorily anywhere, except 
and saves needless efforts on the part of both consumer and manufacturer. on abnormal drives calling for super 

quality such asis in Champion High 
THE fey ee 
am Send for a sample of 
REPUBLIC RUBBER CO. INVADER 
Youngstown 
Ohio 
. the Best Mechanical 
Rubber Goods S 
SSS | cee = cen 
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| URING the month 
| i dui January, 1930, 
_w there were three 
a” his outstanding events in the 
| petroleum industry: The 

P 4 ai adoption by the Standard 
_ ae a 4 Oil Co. of New Jersey 
ull He of a base price for 
Hi ta ¥ gasoline, to which is 
th tis added the freight rate 
from the refinery to the 


point of destination; the 

Dizee: decision to operate the 
CO'stse ger. Van field in East Texas 
aT under the _ unitization 
euttty plan; and the sharply in- 


creasing production of the 
Oklahoma City pool. 


refinery sales as adopted 


method of 
by the Standard Oil Co. (New Jersey) constitutes a radical 


The new handling 


departure from the methods formerly employed. In past 
years the refining company, through its sales agency, an- 


nounced a flat price for each state, and in New Jersey the 
tank wagon price was the same at Freehold, Newark or 
Lake Hopatcong, regardless of the distance of any of these 
points from the refinery where the gasoline was manufac- 
tured. Under the new system the Standard Oil Co. an- 
nounces a base price at the refinery, and to this base price 
is added whatever freight rate prevails between the com- 
pany’s refinery and the destination of the product. At this 
time the new system is only in effect in the Atlantic sea- 
board states and, while there has been much speculation as 
to whether it will spread to other localities, no announce- 
ments concerning this possibility have been made. 

The Van field in East Texas has been the scene of much 
interest during the month. 


HE MONTHS HIGH LIGH 








By J. L. DWYER 


operations in the pool. Should Van prove to be a major 
pool, as many are inclined to believe it will, the process of 
handling it under the unit basis will prove interesting. The 
companies owning acreage within what is thought to be 
the outline of the structure will each have a representative 
on the board of management of the pool, and the board 
of management of the pool will function similarly to the 
board of directors of a corporation. This plan has been 
highly successful as long as dry holes were being drilled, 
and just how it will work out in the handling of a pro- 
ducing pool will be extremely interesting. 





The output of the Oklahoma City pool continues to mount 
very sharply—so sharply, in fact, that it threatens to exer- 
cise an unfavorable influence upon the crude price struc- 
ture unless some more effective curb be used. The pro- 
duction of this pool is now far in excess of the pipe line 
capacity, and the crude-purchasing companies are rather 
reluctant to amplify the current purchases in the area, as 
there has been a concerted effort to reduce crude stocks. 

In viewing the future of the crude oil situation, the 
weather conditions will play an important part, and an 
early spring will do much to add stability to a crude 
market which is very much in need of that quality. 

From a standpoint of production, the national situation 
shows little change. The daily average output of the Okla- 
homa fields naturally shows some increase on account of 
the sensational rise of the Oklahoma City pool, while the 
remainder of the country is somewhat stationary. Califor- 
nia is holding its own, the umpire system now making evi- 
dent the benefits of holding down production. West Texas 
hovers close to the 350,000-barrels-per-day mark. 

From a national viewpoint, the recently introduced prac- 
tice of making a base price for refinery products and adding 
the freight rates on the Atlantic Coast district may have 














It is now being operated under some effect upon the transporting of California refined 
a unitization plan, with the Pure Oil Co. in charge of products through the Panama Canal. 
@ — 
Production and Refining Figures Furnished by the American Petroleum Institute 
Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks, Daily Average Production 
Week Ending December 28, 1929 (Figures in Barrels) 
? ' 1929 1929 1928 

(Figures in Barrels of 42 Gallons) Dec. 28 Nov. 23 Dec. 29 
Oklahoma 647,550 643,050 723,150 
a cre Per Cent Kansas 113,800 110,650 98,300 
Pot ti rude Operated , Gas and Panhandle Texas 102,600 102,600 59,100 
DISTRICT a Runs of Total Gasoline Fuel Oi1 | North Texas 88,100 89,300 87,650 
pacity to Capacity Stocks Stocks West Central Texas 54,000 56,850 53,650 
Reporting Stills Reporting West Texas 341,200 357,250 349,350 
—_ East Central Texas 23,550 17,350 21,350 
East Coast 100.0 3,363,500 79.3 ~—«6,140,000 7,836.000 | Southwest Texas 74,950 74,650 36,200 
Appalachian __ 91.8 549,900 66.8 1,267,000 795,000 | North Louisiana 38,000 36,450 37,050 
Ind., Ill., Ky. 98.6 1,975,300 79.5 4,975,000 3,523,000 | Arkansas 60,600 63,950 80,050 
Okla., Kan., Mo. 88.6 2,018,300 70.4 3,538,000 3,401,000 | Coastal Texas 138,850 148,350 114,900 
exas 90.7. 3,678,700 74.7 6,692,000 14,135,000] Coastal Louisiana : 19,750 23,300 23,850 
Louisiana - Arkansas 97.1 1,274,000 62.3 1,978,000 4,848,000 | Bastern (not eanapeaniel ney . 128,200 118,900 111,700 
ocky Mountain 93.6 351,000 36.0 2,193,000 1,008,000 | Michigan __. --- 14,550 15,000 2,300 
California 99.3 4,578,500 73.4 15,177,000 109,606,000 | Wyoming 49,300 52,500 52,800 
Total Wk. Dec. 28 95.5 17,789,200 72.3 41,960,000 145,152,000 | Montana 10,200 10,500 10,950 
otal Wk. Dec. 21 95.3 18,074.000 73.6 40,451,000 144,683,000 | Colorado _ 5,400 5,100 6,650 
The Texas and Louisiana Gulf Coastal figures shown below New Mexico 7,700 8,000 3,150 
T are included in the totals of their respective districts: California 689,400 699,500 708.900 
pee Gulf Coast. 100.0 2,948,100 80.0 5,646,000 11,153,000 ——— —- — 
isiana Gulf Cst. 100.0 887,200 71.4 1,698,000 3,958,000 Total 2,607,700 2,633,250 2,581,050 
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Coring 


Proves 


last few years, shown more marked progress than 

that of mechanical coring. It has kept pace with 
modern drilling practice and is now considered a very essen- 
tial part of the drilling of a deep well. Although it requires 
extra skill and care on the part of the driller, it does not 
in every case increase the cost of drilling. In the Gulf 
Coast District and in California, for instance, coring and 
drilling the hole to full size in one operation has actually 
been accomplished, in hard formations, at a cost per foot 
which compares favorably with straight drilling. With a 
core bit of the proper design for the type and hardness of 
the formation being drilled, the comparative ease and speed 
of drilling should be in proportion to the amount of forma- 
tion actually removed by the cutting edges of the bit. In 
the case where a core is taken and the hole drilled to full 
gauge at the same time, the amount of formation actually 
removed by the cutting edges of the bit is less, by the amount 
of formation in the core, than in straight drilling. The fact 
that today it is possible to drill a hole and obtain a core 
incidental to the drilling operation, is evidence of the prog- 
ress that has been made in the design and manufacture of 
core drilling tools used in the oil industry. 

Progressive 


\ "1 phase of oilfield development practice has, in the 


Valuable Adjunct to 


QB] m1 


LUT ® 


i NN 
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core. Double barrel rotary core drills as used in deep holes 
today, do not have this objectionable feature. When the 
core is being taken, the hole is drilled simultaneously to fy 
gauge, and the necessity for reaming eliminated. 

One of the most important problems of bit design is bal- 
ance. A bit with proper balance has its cutting edges go 
disposed that there is no wabble of the bit while it is jp 
operation. Formations vary widely in hardness and their 
resistance to cutting. Abrupt changes in these physical 
characteristics, occurring as they do, often and within short 
distances in the well, necessitate changing the type of cutter 
on the bit. Efforts have been directed with some success to 
overcoming these limitations by designing cutters and put- 
ting into them materials that have good inherent cutting eff- 
ciency under a wide range of conditions and for soft and 
hard formations. The problem of obtaining and maintain- 
ing proper balance usually is greater in the scrape type of 
bit than in the cone or roller rock type bit. A bit may be- 
come out of balance due to irregular wear or to improper 
dressing of the cutting edges. A bit devoid of any balance 
will, while cutting, wabble excessively, tending to break up 
the core and resulting in poor core recovery. Provision for 
p reventing 





companies and 
operators have 
come to realize 
that coring 
yields positive 
information re- 
garding the 
formations en- 











c ontamination 
of the core also 
enters into bit 
design. Some- 
thing to pre- 
vent plugging 
of the core 








barrel is nec- 
countered and essary. Run- 
reduces the ning a core 
risk of over- drill througha 
looking likely bridge in the 
pay horizons. hole is liable 
Even when a to result in 
dry hole has 


been drilled, if cores have been taken, valuable data for 
reference in further prospecting and development work have 
been obtained. By systematic coring, the nature of the 
strata penetrated can be accurately determined and their 
exact depth and thickness ascertained. To outline the va- 
riety of uses to which coring information is, and can be 
put, is not within the compass of this paper. It truly has 
been said that there is less opportunity for making under- 
ground observations in oil drilling than in any other branch 
of mining. No other medium offers any better opportunity 
for this purpose than the data obtained by coring. 


Problems of Core Bit Design 


The design of core barrels in common use in the oilfields 
today in deep wells involves a consideration of many fac- 
tors, information regarding which has had to be gathered 
in the field under actual operating conditions. Improve- 
ment in core recovery while drilling, especially in hard 
formations, at a minimum cost, is the ultimate end sought. 
Core recovery, as used here, includes the condition in which 
the core is recovered as well as the percentage core recov- 
ered of that cut. An objection to the core bit in the past has 
been that the hole usually required reaming after taking a 


some of the 
bridging material entering the core barrel. A core bit plug 
has been developed which is effective in preventing trouble 
from this source. In another bit of comparatively recent 
development, the design and operation is such that trouble 
from a bridged hole is entirely obviated. This is a combi- 
nation drilling coring bit, wherein the core drill assembly 
is dropped down through the drill stem. 

A core barrel vent has to be considered in design, to make 
provision for relieving the pressure on top of the core, and 
allowing any fluid that may have entered above the core to 
escape freely from the core barrel. Another point of design 
upon which good core recovery depends is the core catcher. 
The failure or irregular operation of the core catcher may 
render useless all other good features of the bit. These are, 
in brief, some of the more important features of core bit 
design. 

Core Drilling Difficulties 


In no other operation connected with the drilling of a 
deep well does success hinge more on the skill and care of 
the driller, than in coring. Different formations require 
different methods of handling. Friable sand interbedded 
with shale requires considerable skill as well as highly de- 
veloped tools for good core recovery. In soft sands the bit 
should be fed fast to prevent washing away the core. In 
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Modern Drilling Practice 


sticky formations, feeding the bit slowly combined with good 
mud circulation, gives the best results. Between the length 
of core recovered and the depth core drilled, usually there 
is a difference. Although the amount of core recovered is 
usually less than the amount drilled, it does sometimes hap- 
pen that more core is recovered than has been drilled. This 
may be due to one or more of several causes. If the bit 
is fed too fast in certain soft, sticky formations, the mud cir- 
culation cannot carry away the cuttings fast enough, with 
the result some are squeezed into the core barrel with the 
core. Improper flushing of the bottom of the hole before 
starting to core may result in cuttings or heavy mud enter- 
ing the core barrel and becoming compacted on top of the 
core proper. Some formations, bentonitic shale for example, 
swell when they come in contact with water, and the length 
of the core is increased thereby. When a core of this kind 
is brought to the surface, it may give a false indication of 
the formation thickness drilled through. Sometimes it is 
desired to get the exact location of a break in the formation; 


AU | 
“By 
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A recent development placed on the top of the core barrel 
is an acid-bottle container, so that the well can be cored 
and tested for verticality in the same run. A saving in 
labor charges, power, water and fuel costs, besides the in- 
creased revenue that will accrue from the early completion 
of the well, as well as more detailed information on hori- 
zons, are some economies resulting directly from coring. 
In one well in the Gulf Coast district, Texas, a core was 
taken from 7300 to 7301 in 24 hours; from 7304 to 7305 
another core was taken in 2 hours. In each case 100 per 
cent recovery was obtained. On four other wells in the 
Gulf Coast district, all within a radius of 100 miles, 281 
cores were taken at depths from 1625 to 6527, the average 
time per core being less than 81 minutes and the average 
core recovery about 62 per cent. The cores taken were 
from 1% to 2 feet long. This record was made shortly 
after the bit was introduced in the field, and before its 
possibilities and limitations were known. Records kept on 























in a case of this kind the length of the core is not so impor- 
tant. 


Core Drilling Methods and Equipment 

Some companies make it a practice to core every break 
in the formation below certain depths. If a sand looks 
promising or doubtful, it is tested. Several operators in 
the Gulf Coast district do not attempt to take long cores. 
It is found that improved core recovery is obtained by 
taking short cores. In general, it is found, especially in 
deep wells, that short cores save much time and trouble in 
the long run, and give a much greater and better core re- 
covery than long cores. For good core recovery, much 
depends on having the mud of proper and uniform con- 
sistency for the formation being cored. If the mud is too 
heavy, it slows up the work of coring and is detrimental 
to good recovery. The time factor in coring has to be 
considered. In this connection an interesting development 
in core drilling equipment is the combination drilling coring 
bit, because of novel features of design and operation which 
It possesses, 





ten other wells in the Gulf Coast district where 388 cores 
were taken at depths ranging from 1150 to 5800 feet 
showed that on each of the ten wells the average time was 
from 32 to 90 minutes per core, or an average for the 388 
cores of about 65 minutes per core. 

Records similar to these, taken from field observations, 
can be duplicated in deep drilling wells throughout the 
country. They are convincing evidence of the great strides 
that are being made in core drilling operations. Systematic 
coring records, together with records of vertical deviation, 
have been the means of contributing greatly to our knowl- 
edge of underground conditions. This knowledge has been 
invaluable in planning development work and in finishing 
wells in a manner that tends to decrease operating costs. 
As further progress is made in coring methods, a still wider 
use of coring is bound to follow and should further elim- 
inate much of the guesswork regarding underground con- 
ditions that must prevail if no cores are taken. It seems 
a reasonable prediction that the day of more general coring, 
especially at great depths, is coming. 





——a 


——— 


oo cee a eee 








bho 
bo 


THE PETROLEUM ENGINEER for JANUARY, 1930 


Unusual Piping 


Arrangement at 


Prairie Pipe Line’s Panova Station 


By J. H. DAMERON 


4 IRTUALLY every new main line station is laid out to stress on the pipe is divided. 
\ eliminate tripping and stumbling hazards. Various Entrance to the cellar is down a stairway located between 


piping systems are used which not only eliminate the the two engines. The cellar is amply lighted, with lights 


hazard but are designed to have the pipes more accessible for enclosed in vapor proof fixtures. 
repairs or changes, and at the same time have 
them in a neat condition. 

When two new 600 horsepower Diesel en- 
gine units were added to the Prairie Pipe Line 
Company’s Panova, 
Oklahoma, station, 
the layout called 
for a piping system 
which contrasted 
sharply with the 
older method of 
piping in the sta- 
tion, and embodied 
many advanced 
features in station 
piping. It does 
away entirely with 
conduits beneath 
the floor level, and 























Left—Arrangements for small centrifugal pumps at Panova station, with centrifuge machine 


their common trou- on the left and automatically operated sump pump on the right. Right—Direct connected 
bles a es om generator unit at Panova. Center—Water treating (background), fuel storage, circulating 
eS when Changes water, and fuel oil tanks at Panova station. The small tank between the two fuel tanks 
are necessarv. in the foreground is used to store crude oil for starting the engines. 


All of the fuel, 








To improve lighting con- 
ditions as well as add to the attractiveness of 
the cellar, all of the pipes and installations are 
painted with aluminum paint. The floors are 
also painted in a dull gray, and small gutters 


on both sides of the 
wall have been cut 
In to carry away 
water from leaks 
or other sources, 
These gutters drain 
into a small sump 
in the cellar, which 
is kept down by an 
automatically oper- 
ated turbine bilge 
pump operated by 
a float in the sump. 

With this ar- 
rangement it is 
possible to heat the 
fuel oil lines, with 
the exception of a 
few feet, all the 


lubricating, and water lines are located in a cellar seven feet way to the engines with the exhaust water lines. All of the 


deep, built directly beneath the two engines. Almost all of 


fuel oil is run through a centrifuge machine before being 


the lines extend around the cellar walls, and the walls of the delivered into the main fuel tank, and before going into the 


engine foundation. None of the lines are on the cellar floor engine it passes through a strainer. 


and only a few are overhead. This condition approaches the Connected by a by-pass to the lubrication feed line to each 
ideal, in that all lines are out of the way and are easily acces- engine, is a hand operated priming pump located in the 
sible for repairs or changes. cellar. Whenever the unit is shut down for any appreciable 


To give added support to the lines extending around the length of time, the priming pump is operated to send oil to 
walls, small peg holes have been left in the concrete. Into all of the bearing surfaces before the engine is started. 











these are inserted half inch pegs, and in this manner the One of the advanced features of the layout, is the method 
~ 
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Hook-up for lubricating oil after-cooler. 
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of cleaning and cooling the crank case oil. Oil flows from 
the crank case to a sump tank in the cellar, thence to a 
heater on its way to a centrifuge machine, and from the 
centrifuge machine the stream passes through an after 
cooler, then back to the sump tank, from which it is pumped 
to the overhead tank. 

A flow line from the sump tank is connected to a nipple in 
the bottom, and through this line the oil in the bottom of the 
tank, and which is the most contaminated, is pumped to the 
centrifuge. The line passes through the heater, where the 
oil is heated anywhere from 140 to 180 degrees by the ex- 
haust water, before it goes to the separator. The heater is 
not used during the summer months. After passing through 
the centrifuge, the cleaned oil flows through an after cooler 
to reduce the temperature. The reduction of temperature of 
the oil ranges anywhere from 30 to 40 degrees after going 
through the cooler. 

From the cooler the oil is pumped back to the sump tank, 
where the temperature of the cool oil is raised somewhat 
when it comes in contact with the hot oil from the engine. 
The cleaner oil is pumped back to the overhead tank, and 
from there flows back to the bearing surfaces and completes 
its cycle. The suction line on the sump tank to pump the 
oil to the overhead tank, is connected to a nipple several 
inches above the bottom of the sump tank. This gives the 
suction line the advantage of taking the cooler oil and draw- 
ing from near the top of the level in the tank rather than at 
the bottom where the heavier constituents in the dirty oil 
would likely be picked up. 

This system of continuous by-pass and of cleaning the oil, 
iS proving more economical than cleaning the oil in batches. 
Curves on the quality of the oil cleaned in this manner, have 
a steady decline. Curves on the quality of oil cleaned in 
batches are not as flat, and show the oil does not last as long. 


The after cooler is somewhat unique in main line oil pump 


NEER for JANUARY, 1930 23 
stations. The cooling water for this installation is taken 


from the cold water line running to the engine and returned 
to the same line by means of a by-pass. The line leading 
from the cooler to the water line was cut so that it was at 
right angles to the direction of the flow, and then to prevent 
too much of an obstruction in the water line, small holes 
were drilled in that part of the cooler line inside of the cold 
water line. 


To obtain a pressure differential which would insure con- 
tinuous circulation in the after cooler, the discharge line 
from the cooler was cut so it would be at a right angle with 
the direction of flow, and was welded in the pipe just oppo- 
site direction to the intake line. The flow through the water 
line around the discharge line, eddied around the end of the 
discharge line and had a tendency to put a suction on the 
water being returned to the water line from the after cooler. 
In this manner, continuous circulation is obtained. While 
cooling the oil, the temperature of the water is raised to only 
a negligible degree, and does not change the temperature of 
the engine cooling water to any appreciable extent. 


Another interesting feature of the new layout is the fly- 
wheel ventilation system. The fly-wheel is enclosed with 
guards. A pit was built with concrete below the floor level, 
as shown in the accompanying drawing, and sloped to per- 
mit oil to drain to the sump. Above the pit bottom, the 
opening to the concrete conduit was built. This extends on 
out to the cellar and the air blown through it by the fly- 
wheel goes on into the cellar. 


It keeps the cellar well ventilated and cool. The draft 
passes on out of the building through a stack built in a 
corner, and which is equipped with a turbo ventilator. 
Although little dust will accumulate in the cellar, the circu- 
lation system keeps it fairly clean. 

On the engine room floor the layout for the circulating 
pump is somewhat different from that of the average station. 
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Cross-section of engine foundation, showing flywheel ventilation pit. 
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All of the small centrifugal pumps in the new part of the been run through the centrifuge, it is pumped to the two fuel 
station are set up on a concrete block between the two tanks shown in the foreground of the accompanying photo. 
engines, and bring all of these units to one central point. graph. The small tank between the two fuel tanks is used 
The largest pump shown on the right end of the photograph to store crude oil which is used for starting the engines 
is the circulating pump for engine cooling water. The sec- instead of fuel oil. 

ond pump pumps from the crank case oil sump tank to the 
centrifuge machine, and the third pump takes the oil from 
the older engines in the station and pumps it to an overhead 
tank. 





The fourth pump takes the oil from the centrifuge machine 
and delivers it to an overhead tank, while the fifth pump 
handles the oil from the sump tanks. On the extreme right 
end is the automatically controlled bilge pump, operated by 
a float, which operates in a sump in the cellar. The cen- 
trifuge machine for cleaning the crank case oil is shown on 
the left end of the set-up. 

An auxiliary power unit is in a part of the new section of 
the station a distance away far enough to permit ample 
freedom of movement. This unit is a 60 horsepower Diesel 
engine directly connected to a 125-volt 40-KW D. C. gen- A, Getta swenee names Sethees ten gipotinem. ‘This crew te tellin « 
erator, which operates at a rated speed of 800 R. P. M. A temporary line, necessitated by flood. 
belt drive 35-KW 125-volt D. C. generator is driven by each 
of the large engines, and generate energy for the small 
pumps and lighting system. 





Another construction feature of interest, but standard on 
the Prairie lines, is the small window in the fire-wall where 
the pressure gauge is located. A window is put in for each 
pump gauge, eliminating the bringing of any oil lines across 
to the engine room. 

The glass is fireproof and sealed in. The gauge is set 
close to the glass and fastened to the wall. When starting 
a unit it is easy for the engineer to watch the gauge through 
the window and govern his actions accordingly. 

The battery of water and fuel tanks, neatly painted, and 
some of which are on foundations made with welded pipe, 
are arranged in a line near the reservoir and centrifuge 
house. All of the water is treated in two tanks near the 
reservoir, and pumped to the water circulating tank directly 
behind the fuel tanks. The fuel oil storage tank is located 


nen ae é eee a tees J oe The knock-out boxes at all Prairie Pipe Line Co. stations are enclosed 
between the treating and circulating tanks. After the oil has in the cleedler Gpe Gnied Mixsted above. 
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Engine room foundation and floor plan, with heavy dotted lines representing the outline of cellar, at Panova station. 
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“| Recovery of Heavy Acid Sludge 


By F. R. STALEY 


EFINERY chemists and engineers have devised vari- sludge fuel is used, if the necessary precaution is taken to 
ous methods for the recovery of acid sludges pro- heat the unit with neutral fuel before firing with the acid 
duced from the treatment of lubricating distillates fuel. Jang and Love (American Chemical Society, Minne- 
and cylinder stocks. In some cases the heavy sludges are apolis Meeting, September, 1929), have shown that cor- 
permitted to solidify and then are fired to the boilers, or rosion occurs to a large extent only during the warming-up 
stills, on stokers mixed with coal or coke. The handling period due to the moisture condensing on the cold metal 
of the acid sludge in a solid state usually involves con- forming dilute acid with the combustion vapors. 
siderable hand labor or special equipment. In this system , 
no attempt is made to recover any of the acid from the Acid Recovery 
. sludge. When the acid is separated from the sludge to be recon- 
Many refiners prefer to keep the sludge in a liquid state, cemtrated, or the weak acid used for some other refinery 
burning it as fuel oil, or to first separate the acid. The process, for example, treating contact clay, the process and 
sludge is mixed with a low viscosity fuel oil from the €quipment necessary to handle the weaker acid and sludge 
cracking units, or with gas oil, just as it comes from the fuel, is more elaborate. The sludge is pumped into lead- 
treating agitator, without separating the acid. In the case lined, cone-bottom tanks. Brass or bronze lines and pumps 
ot heavy sludges produced in the manufacture of bright ™ust be used to handle the weak acid and the sludge fuel. 
stocks, when no separation of the acid is made from the The materials and equipment for this type of installation 
sludge, a high viscosity fuel oil or reduced crude oil must must be carefully selected in order to minimize maintenance 
be used to keep the heavy sludge in suspension. The process Cost and eliminate plant shut downs. 


a “1 ee. 











of mixing the heavy sludge with the oil is usually accom- In the case of thin sludges from treating distillates or 

i plished by breaking it into comparatively fine particles. The light lubricating oils, the process of separating is simpler 
mixing kettle is usually than for sludges from 

partially filled with the heavy stocks. In either 

fuel oil, at a tempera- HEAVY SLUDGE RECOVERY PLANT case the sludge is pump- 

ture somewhere be- ed through a spray head 

tween 150 and 200 de- Poa into the lead lined sep- 

grees F. It is agitated 7 a arating tank, which is 

with air, while the Fol \ partially filled with 

ya sludge is pumped over / warm water, and agi- 
{ the top through a spray / 16 SLUDGE PUMP tated with air. After 
head, which breaks it poy > the mixture is thor- 

- into smaller streams. na preva oughly agitated it is 
ine This head is usually ENO allowed to settle, and 
- made from a piece of J the acid which settles 
6 or 8-inch pipe, having \ al | to the bottom of the 

a plate welded over one ——— sen) tank is drawn off to a 





end. The plate and the - 
sides of this pipe are 
drilled with numerous 
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separator. The separ- 
ated sludge is then 


mixed with a_ certain 
‘a percentage of fuel oil, 
€ and pumped to a lead 


lined fuel tank by means 
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OR STEAM In the case of heavy 

aN stocks, a process of ap- 

| Some refiners use | ACID TANK \ plying acid in two 
x caustic soda or soda ash \ usu =| pumps has certain ad- 
3 in order to partially aco | \ . ‘ vantages. A minimum 
[ neutralize the acidity, IoEPARATOR | ™~ Se quantity of acid is used 
but this is unnecessary | - re on the first addition, 

since an exceedingly | F i and this sludge, known 

large quantity of soda | / as the cutter, is drawn 
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not serious in boilers - 
4 and stills when acid 


mixed with fuel oil, or 
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from the body acid. 
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The body sludge is the sludge from the second addition of 
acid. Due to the fact that the cutter sludge contains the 
smaller percentage of acid, which is usually in close com- 
bination with the organic compounds, no attempt is made 
to separate this acid. The body sludge, containing a larger 
percentage of acid, much of it uncombined, is separated 
similar to the procedure above outlined for lighter sludges. 
After the acid has been drawn off the separating tank from 
the body sludge treatment, this sludge is mixed with fuel 
oil, or with cutter sludge from the following treatment. At 
this point it should be noted that it is often possible to 
recover a certain quantity of lubricating stock from the top 
of the separating kettle, since the siudge separates into 
three layers after blowing the water mixture. The weak 
acid is at the bottom of the separating tank, the sludge 
layer in the center, and an oil layer on top. This oil layer 
can be pumped to a storage tank, the water settled out 
and then put into the regular treated oil storage. 


The accompanying diagram shows the 
heavy sludge recovery plant. There is no lead lining in the 
1000 barrel treating agitator. The 6 foot separating tanks 
are cone bottomed and lead lined. The suction lines on 
these tanks are brass, as is the discharge line from the screw 
pump to the fuel tank. The weak acid is drawn from these 
tanks into a lead trough and gravitated to a lead lined, 
rectangular separating tank, buried flush with the level of 
the ground. The purpose of this tank is to obtain a clean 
acid free from sludge particles. One of the important parts 
of the installation is the bronze pump used to handle the 
heavy separated sludge containing a considerable percent- 
age of weak acid. In certain climates a steam jacketed 
pump must be used. 


layout for a 


When the proper materials and equipment are used for 
the installation of a sludge recovery plant, a clean acid 
containing from 15 to 40% sulfuric acid, can be separated, 
and a liquid fuel that can be readily burned and handled 
in a liquid state, is obtained. The labor and maintenance 
for the satisfactory operation of the plant is minimized. 


° 

Many refineries use ordinary grades of equipment for 
handling the acid sludge or fuel, but whenever the sludge 
contains moisture, which forms weaker acid, the cost of 
maintenance and repairs will soon offset the additional cost 
of the proper corrosion-resisting metals. The connection of 
two dissimilar metals in contact with the weak acid, either 
separated or in the sludge, should be avoided since this may 
cause rapid corrosion due to electrolytic action. 





be proar | 


Acid resisting bronze, steam jacketed, screw pump for handling heavy 
acid sludge. Photograph by courtesy Quimby Pump Company. 








Treating Agitator. 





When the proper care is given to the separation of the 
weak acid from even very heavy sludges, a clean, weak acid 
that can be readily concentrated is obtained. Some of the 
larger refiners have plants which concentrate the acid so 
that it can be used again for treating the lubricating oils. 
In some refining processes a clean, weak acid can be used 
just as it is separated. 


A very considerable saving is effected by the use of 
recovered weak acid for treating clay in those refineries 
using the contact process for filtering lubricating oils. The 
clay, when ground to 200 mesh, is cooked with sulphuric 
acid (having a concentration from 15 to 25 per cent) by 
steam. It, being an aluminum silicate, is converted into 
silicic acid, and aluminum sulphate. The aluminum sulphate 
is washed out with water and the clay is used on the lubri- 
cating oil either as a pulp, or is dried to a 5 to 10 per cent 
moisture content before using. It has been found that the 
clay has the same efficiency for decolorizing whether fresh 
or recovered acid is used provided the latter is free from 
sludge particles or suspended solids. 


The refinery superintendent looks upon acid sludge as a 
necessary evil, however, many refiners have found a source 
of profit from sludge recovery by properly regarding it as 
a chemical engineering problem. After a satisfactory plant 
is constructed which is best suited for the particular con- 
ditions that exist in the refinery it should be operated under 
the proper chemical supervision. The results are that the 
process of recovering sludge acid is no more difficult or ob- 
jectionable than many other chemical processes. Since much 
additional equipment is being installed for the manufacture 
of bright stocks the importance of sludge recovery is being 
stressed. Very often the problems involved in recovering 
acid sludge are peculiar to a given kind of oil or the pro- 
cesses used in the refinery, and it is necessary for the 
chemical and engineering departments to do considerable 
experimental work before the most satisfactory method is 
selected. 
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Some Observations on 





Welded Pipe Lines 


By W. MIKE MURPHY 
Supt. of Pipe Lines, Magnolia Gas Co. 


require a variation from the methods of construction 

used on other types of lines. Experience in the op- 
eration of large diameter welded lines has brought about the 
changes required so that they are accepted through proven 
service as entirely dependable. 

Excepting at hazardous river crossings, trouble is so 
rarely experienced on welded pipe lines up to twelve inches 
in diameter that, with the use of ordinary care in construc- 
tion, a permanent “bottle tight” line of twelve-inch or 
smaller diameter can be considered a cer- 


\\ ] ELDED lines, because of their comparative rigidity, 


fifty degrees, the theoretical contraction per mile wil] be 
twenty inches. Assuming circular arcs formed by the slack 
loops, a three-foot loop of slack each 250 feet would provide 
24 inches per mile, or slightly more than enough to offset 
centractions. If the stiffness of the pipe prevents looping 
over a skid on top of the ditch each 250 feet, some form 
of expansion joint is required to protect the pipe from con. 
tractional strains. 

Based on the theoretical elasticity of steel, a drop in tem. 
perature of 60 degrees would produce in a line formerly 
free from stress a tensile stress of 12,000 





tainty. Parallel lines of larger diameter using 
the same construction methods and laid under 
practically identical conditions have had 
trouble. The importance of engineering in 
construction of welded lines increases rapidly, 
beginning with lines larger than twelve inches 
in diameter. 

As the diameter of the pipe increases, the 
wall thickness increases, adding stiffness to 
the increased weight. Above twenty inches 
in diameter a plain butt-welded line begins to 
approach the stiffness and cumbersomeness of 


a cast iron line. Lines larger than twelve 
inch, because of reduced flexibility, adjust 
themselves less readily to variations in the 


surface of the ditch. A skid, root, rock, or 
other high point in a ditch will often leave 








W. Mike Murphy 


pounds per square inch. If the stress js 
equally distributed throughout the circumfer- 
ence of the pipe, this should not be sufficient 
to cause failure of a perfect weld in a line 
where working internal pressures produce a 
stress less than 20,000 pounds per square inch, 

The distance slack will travel from a com- 
pressed section of a line or from a flexible 
bend to relieve tension can not be definitely 
estimated. It apparently decreases in rela- 
tion to the increase in the diameter of pipe. | 
It is, of course, greater in loose backfill than 
in packed earth. There is evidence of travel 
as far as five hundred feet in clay soil ina 
straight run of sixteen-inch pipe and evidence 
of no relief as close as one hundred feet in 








one or more joints “swinging” and throw the 

load of support of this pipe and its earth covering on the 
welded joint which is the stiffest point in the line. The 
importance of a clean,. graded ditch is primary. 

Unless advantage is taken of maximum contraction by 
early morning tie-in, on construction during summer of a 
large diameter line, some form of expansion joint will be 
required to take care of winter contraction. The stiffness 
of the line will not permit introduction of slack by looping 
more than three feet in each two hundred and fifty feet of 
pipe without possibility of buckling or cold bending. A 
three-foot loop of slack each two hundred and fifty feet oi 
line will provide twenty-four inches per mile or just suffi- 
cient slack to equalize contraction through a sixty degree 
reduction of temperature. In order to take full advantage of 
contraction on plain butt-welded lines, it is best to first join 
the roll welded section into sections of approximately one 
thousand feet in length over the ditch, complete painting op- 
erations, lower the sections between skids each 250 feet, pro- 
viding four loops of slack for each section and leaving the 
open ends overlapping adjoining sections on top of the ditch 
for the final “tie in” weld to be made and slack loops to be 
lowered before sunrise in the morning. To take advantage 
of compression, lowering should be started at the lowest point 
in each section, continuing up grade and leaving the open 
ends for final “tie in” near the top of the slope, if possible. 
By handling “tie in” and lowering in this way, from ten to 
thirty inches of additional pipe can be secured per mile. 

In Texas, the temperature of pipe in an open ditch at 
night will seldom exceed 85 degrees and in winter, under 
twenty inches of covering, the temperature will not be less 
than 35 degrees. Assuming a temperature difference of 


sandy soil. A large diameter pipe manufac- 
turer is laying an experimental line a half 





mile in length this year to secure information along. this 
line. 


“Tie-in” or “bell-hole’” welds are generally weaker than 
rolled welds. For this bell-hole welds should be 
made, if possible, where there is a certainty of equalizing 
stresses throughout the circumference of the pipe, and, 
where the stresses would be less than the average in the 
line. This suggests that the bell-hole welds should be placed 
in a straight run of pipe not closer to a bend than thirty 
feet. 


reason, 


It is often stated that if there is a break in a welded line 
that the broken weld was _ inferior. 
welded lines occur very seldom. 


Complete breaks in 
Examinations of cracked 
lines often have shown the part of the joint cracked to have 
been quite satisfactorily welded. This would indicate that 
the stresses on the pipe were not equal throughout the cir- 
cumference. 

3ends are particularly good for welded lines to relieve ten- 
sional stresses, especially those produced by lowered tem- 
perature; provided that the ditch has been properly graded, 
so that the movement of the bends will not throw unequal 
stresses on the welded joints. The major portion of breaks 
in welded lines occur near bends. At these points the 
stresses are more likely to be unequally distributed. Near 
the overbends the cracks occur in the top of the weld, neat 
sags in the bottom of the weld, and near side bends on the 
outside of the bend. In ditching, particular care is required 
for the grading of bends to reduce the movement of the 
pipe near the bends which will throw unequalized stresses 
in near-by welds. 
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Overbends, after lowering, should have sufficient clearance 
under the bend between the pipe and the bottom of the ditch 
to permit contraction. The overbend should be buried suffi- 
ciently deep so that it will have enough earth covering to 
hold the bend in compression and prevent movement by 
expansion. . | 

The outside of side bends should rest firmly against a 
solid side wall of the ditch. If the earth is loose, blocking 
behind the bend should be provided. Sufficient room in the 
ditch should be allowed on the inside of the bend to permit 
the contraction of the bend to relieve tension. 

Sags should rest firmly in compression against a hard 
ditch bottom to hold the sag in compression when expand- 
ing. It is an advantage for sags to be buried shallow to 
permit movement for the relief of tension. 

Wye connections to a welded line are points of weakness 
unless carefully reinforced. Here the elliptical cut has more 
area than the cut of a tee connection. The stresses on the 
weld are unequal. The greatest stress being along the line 
of the major axis of the weld and the least along the minor 
axis of the weld. The crotch of the weld being along the 
major axis is one of the points of greatest stress. Nor- 
mally this should be the weakest point of the weld, because 
of the difficulty of securing complete penetration at this 
point. Thrust of either line, or a parting movement will 
add additional excessive stress on the weld. Any abrasive 
substance in the gas or oil stream, such as fine sand, has a 
tendency to cut at the point projecting in the pipe at the 
crotch of the weld. Wye connections which have stood satis- 
factory tests may be expected to fail in time during opera- 
tion. 

Angle or mitre welds in a line are liable to produce 
trouble. A greater stress is produced on the angle weld 
than on a girth weld by internal pressure, because of the 





greater area of the elliptical cut in the angle weld. Any 
contraction of the line on either side of the weld will throw 
an excessive tension on the crotch of the weld which is 
its weakest point. 

Blocks should be placed on the opposite side of the line 
from all openings. The opening of a valve on an ‘outlet 
will produce a movement of the line on the opposite side 
from the outlet, unless the line is properly blocked at this 
point. Any movement of the line will cause a strain on 
the outlet weld or on the girth weld of the line on either 
side of the outlet. If possible, on long lateral lines “Wol- 
lops” or long bends should be placed in the line at least one 
joint away from the outlet connection to relieve the line 
from thrusts on the outlet. 


Quick variations in temperature are more harmful to a 
welded line than greater variations applied slowly. Fail- 
ures in welded lines practically never occur where the line 
is buried in a swamp or under standing water. The greatest 
number of failures occur where the line is buried under well- 
drained sandy soil. Breaks seldom occur in a welded line 
buried below the frost line, while the surface of the ground 
is frozen. When snow or frozen ground commences to 
thaw is the time when trouble can be expected in well- 
drained sandy soil. The soil around the pipe is compara- 
tively dry when the earth begins to thaw, and the cold 
water trickles through the sand, striking the pipe and caus- 
ing a quick reduction in temperature. The packed wet sand 
prevents the pipe from adjusting itself quickly to the con- 
tractional strains. 


The deeper the pipe is buried, the less harm can be done 
by a quick thaw. It is a particular advantage for pipe to 
be buried deeply in sandy soil. The same condition applies 
in well-cultivated land where the thawing ice or snow pene- 
trates to the pipe quickly. A well-mounded backfill with a 








Four scenes showing construction of welded pipe lines. The right-hand illustration shows a typical Louisiana swamp which had to be crossed, 
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sod covering, where permissible, is of value for turning the 
water away from the line. A waterproof insulating coating 
on the pipe is valuable. 

Welded lines are particularly advantageous in swamps, 
lakes or other places under standing water. The changes 
in temperature at these points are slower and the ground is 
sufficiently soft to permit the line to adjust itself to such 
changes. Welded lines should be safer in a climate where 
the surface of the ground is frozen throughout the greater 
part of the winter than in a climate such as Texas where 
temperatures vary quickly and where there are many freezes 
and thaws each winter. 

An all-welded line without expansion joints contains no 
relief for torsion. Where a bend is lowered in the ditch 
without care being taken to lower pipe on each side of the 
bend at the same time, a twist will be thrown in the line 
in the direction of the bend. In the same way, if a line 
is laid over the ditch sinuously for slack, the ditch fol- 
lowing the continuous line of the chords of the horizontal 
slack loops, when the alternate slack loops are raised and 
lowered in the ditch they will produce opposing twists or 
torsion in the pipe. For this reason, particular care should 
be exercised in lowering bends, large pipe should be laid 
over the ditch, and slack placed in the line vertically by 
loops of slack resting alternately on the bottom of the ditch 
and on the skids at the top of the ditch. An all-welded 
tvpe of expansion joint which will relieve torsion is the 
Lege flexible expansion joint which operates to relieve 
strains through multiple convolutions. 

Rust streaks in fractured welds have shown evidence of 
small cracks existing in welds for a long time before they 
failed. These cracks can be caused by rolling sections of 
pipe off skids or dragging welded sections before the welds 
nave cooled. 

With a maximum stress of less than eighteen thousand 
pounds per square inch produced by working pressures of 
the line and a maximum contractional stress of twelve thou- 
sand pounds per square inch, the elastic limit of the metal 
in an eighty per cent perfect weld would not be exceeded 
unless the line were carelessly ditched, bends improperly 
placed and blocked or stresses introduced in the line by im- 





Top, left—Digging ditch for a modern pipe line. Center—Manpower still has its uses, Right—In the swamps—and how! 


proper handling during tie in, lowering, testing, and othe 
operations before covering. An ideal condition for a 
struction would be one in which the temperature durine 
construction would be that of the minimum temperature of 
the pipe in the ditch in winter and the pipe roll welded in 
the ditch so that on completion of the roll welds the Pipe 
would be in a position requiring no movement jn Prepara. 
tion for tying in. Rough handling is bad for a line te. 
gardless of its type of construction. When a welded line js 
hoisted and lowered slowly, conditions of stress in the line 
will be similar to conditions at the same points in a Sus. 
pended uniformly loaded flexible beam. The welds being 
stiffer than the pipe, stresses in welds in a line hoisted ‘is 
dropped quickly will approach those in a cantilever beam 
under vibrating load. Satisfactory welds can be perma. 
nently damaged by stresses exceeding their elastic limit jy 
rough handling and there is no certainty of all the wea 
welds in a line being discovered by abuse. 





CALCULATION OF SLACK IN A THREE-FOOT 
LOOP EACH 250 FEET OF PIPE— 
R?— (R—36)?+ (1500)? 
72 R—=2251296 inches 
R—31268 inches 
Circumference=2 pi x 31268 inches 
=2 x 31268 x 3.14159265359 
—=196462.6382421 inches 
1500 
Sin A= 
31268 
Referring to “Logarithmic Tables,” by Baron Von Vega: 
Log Sin A—3.1760913—4.4951001 
==8.6809912—10 
A—=2° 44 58.811” 
==2.74967° 
5.49934 x 196462.6382 
Length of arc = 





360 
== 3001.152 inches 
Slack per 250 feet—=1.152 inches 
Slack per mile—24.33 inches 








Below—A battery of generators. 
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othe Special Equipment Necessitated for 
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iti World’s Deepest Producing Well 
c Pipe S 
€para- 
Ne re. 
line js HEN the world’s deepest producer, Texon Oil & ing much attention is the matter of yrouping the stock tanks 
line x's 3,523-foot pay zone dlacevers well in j . -ntral locati ” 1 sj > ] z re e oh - : 
om Land Co. S_8,023-1oot P } Fmontgy~ in a central location and using longer lead lines. It is re 
being the Big Lake pool of Reagan County, Texas, was ported that the operators in the new Kettleman Hills field 
ed be completed, all of the oil-saturated ater on the derrick of California are considering this procedure, and also are 
beam offered a great fire hazard. . lo aye this hazard all considering using meters to measure the output of the indi- 
erma- of the timber was removed and the bo ted housing shown vidual wells. Irregular surface conditions with conse- 
nit in in the accompanying Photograph ey built. quently heavy transportation costs are said to be respon- 
Weak Originally the derrick floor was 2-inch plank, the frame- sible for this measure. 
ji work two by fours and the roof 
built with l-inch plank. There 
T were several reasons the frame 
housing and floor were not de- 
sirable and, to give the connec- 
tions protection from wide 
changes in temperature as well 
as protect them from the 
weather, the housing was filled 
with gravel and sand. 
This well pioneered the way 
for deeper drilling in West 
Texas. It started out making 
ega: only 40 barrels daily, but pro- 
duction steadily increased and 
: the well is now producing 
around 2,900 barrels of high 
gravity oil daily. The oil is 
mixed with the crude produced 
from the regular 3,000-foot zone 
in Big Lake, which is much 
. lower in gravity. 


Since the completion of the 
deep producer two other wells 
have been drilled to the deep 
pay. However, neither of these 
wells has established the auspi- 
cious record of the discovery 

Ty well. Several other wells are 
being drilled to 8,500-foot zone. 
In the drilling of the Texon 
Oil & Land Co.’s_ discovery 
well in the Big Lake field, just 
as in putting down deep wells 
in the other pools now under 
development, such as Kettleman 
Hills in California, and Okla- 
homa City, all machinery and 
equipment used was called upon 
for extraordinary performance 
and its sturdiness was subjected 
to most severe tests. In these 
deep fields special hook-ups and 
equipment will probably become 
general, and will very likely be 
designed to meet specific condi- 
tions as they are encountered. 
One phase of handling deep 
Production which is now claim- 
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Top—Detailed view of housing filled with sand. Bottom—View of world’s deepest producing well 
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When writing LurKtn Founpry & Macuinery Company please mention The Petroleum Engineer 
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Gas Company Utilizes 


Line Pressures for Flowing Wells 


rg NO approach the minimum in lifting costs to pump 
the water wells at its Latex (Texas) gas compres- 
sor station, the Magnolia Gas Co. is flowing its 
wells with the gas from the suction line and then using the 
cas for fuel to run the engines. The water is flowed through 


a shop-made separator, de- 
tails of which are shown in 
the accompanying drawing. 

The transporting com- 
pany has 12 wells to produce, 
some of which are half a 
mile from the station. The 
producing water sand is en- 
countered around 150 feet 
but the wells are usually 
drilled about 40 feet deeper. 
Each well is started with a 
12-inch hole and 6-inch cas- 
ing set on top of the water 
sand. The bottom of the 
hole is packed with gravel. 
Each well will produce 
about 35 gallons per minute 
on an average. 

Each well is tubed with 
3-inch pipe and a string of 
%-inch pipe is run to flow 
the gas into the well. Gas 
from the suction line is put 
in the well at about 42 
pounds pressure. Each well 
is equipped with a regulator 
and a valve for pinching 
down the gas input. Before 
the gas reaches the well it is 
measured through a_ fuel 
meter. 

Gas and water flow back 
to a separator and into it 
through an opening on a 
tangent at an angle with ver- 
tical. This gives the water 
a swirling motion in the 
separator and virtually all of 
the water is separated from 
the gas when it strikes the 
baffle plates in the top of 
the separator. What little 
water remains is knocked 
out when it strikes the baffle 
on the bottom as the gas 
travels on to the fuel mani- 
fold. What water is caught 
here drains off through a 
14%4-inch nipple on the bot- 
tom of the set-up. 

Most of the separator is 
constructed in the company’s 
shops. The main shell is 


made with 12-inch pipe. 





Two types of hook-up for flowing shallow water wells to supply com- 
pressor stations with water. 











The baffles in the top are inserted 
after slots have been cut in the shell with a torch and are 
then welded in place from the outside. 

The shell rests on a foundation made with 6-inch pipe and 
which is set in a concrete base. 


The installation is made 
more rigid by the lines con- 
nected to the separator, 

Reserve Natural Gas Co, 
(Cities Service Subsidiary), 
flows its two water wells at 
its Sterlington, Louisiana, 
compressor station in a sim- 
ilar manner. The deepest 
of the two wells is 450 feet 
and the other well is 180 
feet deep. Each well js 
tubed and half-inch pipe was 
run inside the tubing to send 
the gas into the well. Gas 
is put into the deepest well 
at 52 pounds pressure and at 
40 pounds pressure in the 
shallower well. Whenever 
it is desired to use the water 
for domestic purposes at the 
plant air from the air jam- 
mer is used as a lifting 
agency. This is done be- 
cause the water produced by 
gas-lift had an unpleasant 
taste. 

Both wells flow into indi- 
vidual separators which 
have only one baffle plate in 
the top and which has been 
sufficient thus far. The sep- 
arators are arranged so that 
both wells can be flowed to- 
gether or separately and by 
this arrangement it is pos- 
sible to produce one well on 
air for water to be used in 
the cottages and the other 
by gas. 

The separators are set on 
a concrete foundation and 
in addition to the bracing 
received from the well con- 
nections 2-inch pipe set in 
concrete is used as supports 
on three sides. Each well 
is equipped with a pressure 
gauge. 

The water flows from the 
separators on down to the 
cold water well near the en- 
gine room where it is picked 
up by the small centrifugal 
pumps operating off the 
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When writing Nationa, Transit Pump & Macuine Co. please mention The Petroleum Engineer. 
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engines, and delivered into a large steel tank. A head suffi- 
cient to cause the water to flow to the engines by gravity is 
always maintained in this tank. 

After the water has passed through the engine it is deliv- 
ered into the hot well where it is picked up by pumps and 
sent to the cooling tower. The discharge lines from the 
compressor station pass through the bottom of the cooling 
tower and the cool water is used to reduce the temperature 


of the compressed gas. 

Both companies have produced their water wells with gas 
lift for several months and find it a more Satisfactory ag 
well as more economical method. Especially is this true 
where the wells do not have a big volume of water. Virty. 
ally the only cost is the first cost which in both instances jg 
low because old pipe is used to tube the wells and build the 
separators. 
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Cooper Engines and Bessemer Engines 


are now 





EMER 
E S 


N the 96 years that Cooper engines and power machinery have been 
built at Mt. Vernon, the name “Cooper” has meant but one thing to 
Cooper customers and prospects — Finest equipment of its type. 


And, in the 31 years that Bessemer engines and power machinery have 
been built at Grove City, the name “Bessemer” has meant — Finest 
equipment of ITS type. 


Therefore, when the Cooper and Bessemer interests united for greater 
service to this Industry, they decided to retain the names “Cooper 
engines” and “Bessemer engines” until the time when the name 
COOPER-BESSEMER could command even more respect than Cooper 


or Bessemer alone. 


That time is here. The two engine lines are combined and standardized 
into one. Every single engine has been improved, refined or redesigned. 
Cooper and Bessemer men, working together, have accomplished these 
results through joint research, experiments and tests. And the products 
of their united efforts have now thoroughly earned this greater name 


COOPER-BESSEMER. 


While the individual engine names— COOPER, BESSEMER, HOPE—are now replaced, 
the former type numbers remain unchanged. A new, handy-reference, combined line 
folder has been prepared. It shows the type designation, range of sizes, construction and 
chief applications of every Cooper-Bessemer product. 


THE COOPER-BESSEMER CORPORATION 


Formerly The C. & G. Cooper Company and The Bessemer Gas Engine Company 
Mount Vernon, Ohio Grove City, Pa. 
Branch offices in all principal oil and gas fields 





When writing THe Cooper-Bess—eMER C 
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Results of an Examination of 
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Diesel Cylinder Surfaces 


By JOHN M. McGREGOR 


HILE considering the condition of the surfaces of 
 \ the cylinders of a Diesel engine it is generally con- 
ceded that it is not alone the cost of renewals when 

new liners and rings are necessary that enters into the ques- 

tion, but also the time lost due to the unit being “down,” loss 
of power before the engine repairs are made, and losses from 
many other sources that are directly 
traceable to worn out rings and liners. 

Over a considerable period during 
which time a large number of checks 
have been made, it has been found that 
the variation in wear is large and it 
was decided that a check more thor- 
ough than those previously 
should be made and studied. 

A vertical engine having four cylin- 
ders of 15-inch was selected. 
There was no particular reason for the 
choice other than the usual inspection 
period had arrived. 

In making checks, in order that they 
may be accurate, a gauge in the form 
of a “T” Square is used. This gauge 
is dropped into the liner, the top por- 
tion, or “T,” resting on the upper face 
of the cylinder. Holes are drilled at 
points along the vertical portion of the 
gauge, and the check is made by means 
of a micrometer, the point of which 
rests in the holes. It might be men- 
tioned that the checks made during this 
particular test were taken by one man 
and re-checked by another, and at no 
time did they vary more than .001 inch. 

As noted in a previous article on this subject, when mak- 
ing comparative checks, the liners should be as near the same 
temperature as possible in all cases. If this be not possible 
the micrometers should be brought to the temperature of the 
work by letting them rest on top of the cylinder for several 
minutes before checking is commenced. The check must be 
made with the same instruments or by instruments that have 
been tested for similarity, as a fairly wide variation has been 
found in this direction; and further, checks must be made at 
exactly the same point each time, which can be done by 
means of marking the top of the liner and the simple jig 
mentioned earlier. The necessity of care in this direction 
will be readily understood by glancing at Table No. 2. 

Measurements were made on all four cylinders at points 
corresponding to Zero degrees (above center line of crank 
shaft at fly wheel side), 45, 90 and 135 degrees, measured in 
a clock-wise direction. 











taken “DOWN 


AANEARRRA BEN 





bore 














VERT 
AT "B’—B" 
Diag 


On three of the cylinders measure- 
ments were taken at points between those enumerated above. 
Starting at Zero, the top of the cylinder was marked off 
every fifteen degrees, the cylinder having a bore of 15 inches, 
the distance between the points measured would be approxi- 
mately 1.96 inches. There was quite a variation even 
between points so close together ; in one case, that of cylinder 
No. 4, at a point 4 inches below the top of first ring travel, 
there was a difference of .014 inch. At each fifteen degrees 


CYLINDER 


| 
13-600°— 
P | 753004 


L 73300 





nieasurements were taken at six points down the liners, the 


first being at the top « 
after one inch down 
measurements were m 
checked. 

Table No. 1 shows 
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18-0798" 
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CAL SECTION 
ON DIAGRAM 2 


ram 1. 


inch. 
cycle engine as show1 
least wear is shown 

at a point four inches 
.039 inch after whicl 
barrel-like shape. 
all two-cycle engines. 


Mf the travel of the top ring and there. 
in each case. In all, seventy-two 
ade in each of the three cylinders thys 


the measurements taken at 0, 45, 9 
and 135 degrees on cylinder No, 3 
Table No. 2 shows the measurements 
taken every fifteen degrees around the 
top of the liner of the same cylinder 
at a point corresponding to the top of 
the travel of the leading ring. 

The diagrams, although greatly en. 
larged to show the wear, give an idea 
of the shape of the liner. Diagram 
No. 1 is a vertical section of cylinder 
No. 3, the figures corresponding to 
first vertical column of Table No. 1. 
The section is made through the liner 
at a point 0 degrees-180 degrees. Dia- 
gram No. 2 gives an exaggerated idea 
of the shape of the liner in plan at 
section “A-A” along top of first ring 
travel. 

In order that a comparison may be 
made a diagram shown as No. 3 is 
included. The engine from which 
these measurements were taken is a 
two-cycle unit. 

It will be noted that the wear of the 
four-cycle unit is different, commenc- 
ing at the top with .0795 inch and 
tapering gradually to a point five 
inches down where the wear is .0515 


This character wear is not noticeable in the two- 


1 in Diagram No. 3. In this case the 
at the top, gradually increasing until 

down there is a difference in wear of 
1 it gets less, giving the cylinder a 


It is not known if this is characteristic of 


TABLE No. 1 


MEASUREMENTS OF CYLINDER No. 3 


0° 45° 90° 135° 
Top 15.0795” 15.0620” 15.0655” 15.0600” 
1” Down 15.0795” 15.0600” 15.0645” 15.0640” 
- 15.0685” 15.0535” 15.0530” 15.0580” 
i " 15.0600” 15.0510” 15.0480” 15.0525” 
, * 15.0565” 15.0505” 15.0470" — 15.0525” 
- " 15.0515” 15.0475” 15.0465” 15.0490" 
TABLE No. 2 
MEASUREMENTS OF CYLINDER No. 3 
Oo bo 300 450 600 750 900 1050 1200 1350 1500 160 
ee 0795 0690 0650 0620 0660 0685 0655 0625 0620 0600 0695 077% 
(In second table the figure fifteen and decimal point are left 


out. ) 
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Prevent By-passing and Jamming 
of your repressured Oil Sands 
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ON’T LOSE OIL or TIME by 

permitting your wells to by-pass 
or become plugged. Install Foxboro 
Volume Controllers on the gas lines to 
key wells of your repressured proper- 
ties. These instruments by their proper 
reactions to conditions maintain uni- 
form distribution of gas values through 
the oil sand. They prevent the tend- 
ency to by-pass. They help you to 
speed up the repressuring of oil sands 
with perfect safety and give invaluable 
records for analyzing the sand reactions. 





Foxboro Volume Controllers in Operation on the Repressuring of the Vacuum Oil Company's Wells, Westlake, La. 
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More than 800 of these Foxboro Volume 
Controllers are giving satisfactory serv- 
ice. The principles of control and 
measurement embodied in the Foxboro 
Volume Controller have been proved 
by time and tested by the hardest kind 
of field service. Each Controller is 
sealed with the Foxboro guarantee. 


Write to a Foxboro Engineer at the 
nearest Branch Office today. He 
will tackle any problem in flow or 
volume control that you may put up 
to him. 


THE FOXBORO COMPANY 


NEPONSET AVENUE 


28 N. Guthrie Ave., Tulsa, Okla. 
Magnolia Bldg., Dallas, Tex. 


J. E. Treacy, Strada Golesti No. 9, 
Ploesti, Roumania. 





OX BOR 


FOXBORO, MASS., U. S. A. 


New York, Chicago, Boston, Phil- 
adelphia, Pittsburgh, Cleveland, 
Rochester, N. Y., Atlanta, Los 
Angeles, San Francisco, Salt Lake 
City, Portland, Ore., Detroit. 


REG. U. S. PAT. OFF. 
THE COMPASS OF INDUSTRY 


Agents for Robinson Patented Orifice Flange Fittings 


—— 











INSTRUMENTS for CONTROLLING, RECORDING and INDICATING TEMPERATURE, FLOW, HUMIDITY and PRESSURE 


es 








When writing THe Foxporo Company please mention The Petroleum Engineer 
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The diagrams shown will represent the best condition that 
could exist with the measurements as they are. For example, 
it will be noted in Diagram No. 1 there exists a difference 
of .028 inch between the measurement taken at top and 
that taken 5 inches down. To make the diagram, differences 
in wear have been halved and an equal amount shown at 
either side of the center line of cylinder. However, it is 
definitely known that this is oftener than not the reverse 
from what is actually found. It 


correct checks as it is to do the work in a haphazard Manner 
and it is felt that if the subject were given serious consid. 
eration by companies operating a large number of Diesg 
engines the engine builders would readily co-operate, The 
pipe lines are a wonderful proving ground for the many. 
facturers and they seem to be eager to do what they cap 

to make improvements when such are possible. 
To cite an example, Diagram No. 3 represents an engine 
which has given satisfactory sery. 





can be readily understood that 
the liner is very likely to wear 
more on one side than on the 
other. For example, it might be 
considerably more from the cen- 
ter line of liner to a point at 0 
degrees, than it is from the cen- 
ter line to the opposite point at 
180 degrees. This being the 
case the results would be worse 
than the condition as depicted in 
the diagrams. However, for a 
brief study of the question, it is 
assumed that the best condition 
exists, i. e., that the wear as 
measured from the center line of 
the liner at any given height 
would be equal on either side as 
shown at 3 inches down in Dia- 
gram No. 1 where the total wear 








ice, but the liners do not last as 
long as many others do. A great 
deal of work has been done to try 
to find out just what the cause or 
causes may be, and every time q 
theory has been advanced to the 
builders it has been given every 
consideration. By such co-oper- 
ation not only will the pipe line 
industry be benefited, but. the 
Diesel engine industry as q 





30° 


whole will be able to manufac. 
ture a better product. 

At least two pipe line com. 
panies have been keeping records 
of liner wear for several years, 
and their efforts have been re- 
warded in more than one in- 
stance by finding the cause of 
rapid wear and remedying same 


is .060 inch, equally distributed 1g0° by making some alteration to tie 
to give .030 inch at either side. unit itself or by adding such 
Even allowing the condition to GROSS SECTION auxiliaries as air filters, centrif- 
be as stated above, the fact still AT ‘A"—‘A* ON DIAGRAM 1 ugal machines for fuel oil, ete. 
remains that there exist consid- Diagram 2. It is not suggested that meas- 


erable irregularites in the liner, 
and it is difficult to imagine how 
rings last as long as they do or 
how engines continue to function 
as economically as they do un- 
der such circumstances, 


= 


Theoretically, the ring is sup- eo 
posed to seat on the liner all the 
way round, and be assisted in 
this by the gas pressure acting 
behind it. However, it seems 
impossible to expect any ring to 
conform automatically to such a 









+—/ 7.0960" 


CYLINDER 





variety of conditions as are met. 13" 
Not only would it have to fit 
each irregularity around its cir- 
cumference, but also accommo- 
date itself to the variations at 
each point in its travel upward 
and downward. 

If the wear were made up of «3° 
a series of regular grooves run- 
ning lengthwise of the liner, the 
ring might gradually wear in 
after a certain time, but a study 
of Table No. 1 will show that 




















VERTICAL SECTION 
TWO CYCLE ENGINE 


Diagram 3. 


urements be taken every 15 de- 
grees around the liner nor is it 


adage deemed necessary to take the 


measurements any great distance 
down the liner unless the unit is 
found to show greater wear 
lower down than at the top. Ex- 
perience with a particular engine 
or type of engine will soon show 
how far it is necessary to go. It 
is believed that taking checks at 
four points around the liner, as 
shown in Table No. 1, is all that 
is required. 

The study of liner wear is ex- 
tremely interesting and educa- 
tive, and if care be exercised in 
making the checks much val- 
uable information can be ob- 
tained. With a large number of 
engines checked about once a 

| year, the results logged and tab- 
| ? ulated, a surprising difference 
will almost certainly be found 
to exist. To make a good com- 
parison, the total number of 
































there is no regularity in this 
respect. Although it is generally accepted that gases behind 
the rings assist in making a seal, it seems very doubtful if 
this can be the case in many instances. In fact, it would 
appear that the reverse might be true very often, more so 
when carbon has formed behind the ring and acts as a seal 
against the passage of the gases. 

It has been stated by several that the attempt to measure 
liners to close limits is useless ; however, it is as easy to make 


hours the engine has run should 
be divided by the wear in thousandths of an inch; the te 
sulting figure will be the average number of hours the unit 
has run for every .001 inch wear. For example, if an en 
gine has run 42,000 hours, and the point of greatest weaf 
is found to be .070 inch, the average would be 600 hours 
per .001 inch wear. In this connection it is suggested that 
the station log be kept up to date every day by adding om 
the hours run. 











THE PETROLEUM ENGINEER for JANUARY, 1930 41 




















ner, j 
sid- ij 
: EMEMBER 
The 
nu. e 
Can 
ine 
ery- 
t as 
Teat 
) try 
e Or 
ne a 
the 
very | 
per- | 
line 
the 
Sa 
fac- 
‘Om- 
ords 
ars, 
Te- 
in- 
e of 
ame 
) the 
such 
itrit- ¢ *” * @ 
tc. 2 
| Oil Equipment & Engineerin 
) de- 
is it 
the 
ance 
nit is 
“| AT LOS ANGELES. CALIF... Week of March 16-23 
gine 
a There will not be a single dull moment at the Los Angeles as superintendents and engineers will be discussed; and 
. It Exposition, and you will be well repaid for attending—no many valuable papers will be presented in the convention 
ks at matter whether you are an executive, an engineer, a super- halls. : ; . 
intendent, or a field worker. Come and meet the really big men in the petroleum in- 
fT, as m+ dustry! Hundreds of prominent engineers, superintendents 
| that Hundreds of new scientific _ Sea, tools and the and oil men from the Mid-Continent and Eastern fields— 
latest equipment; also engineering exhibits of research and also many foreign representatives from all parts of the 
experimental work; and many other exhibits of value to world are planning to attend—we want you to be here, too. 
S eXx- men in the fields, gasoline plants and refineries, will be =p . 
duca- shown at this real engineering and technical exposition. Visitors will be royally entertained; taken around the 
t local oil fields, and shown every courtesy to make their visit 
ed in Leading Engineering Societies will hold meetings at this of value and interest. Please let us know immediately when 
val- Exposition; current problems confronting operators as well you expect to arrive. 
» ob- 
er of OIL EQUIPMENT & ENGINEERING EXPOSITION 
~ . PETROLEUM SECURITIES BLDG. LOS ANGELES, CALIF., U. S. A. 
ab- 
rence § jteewneeeeseneneneees MAIL THIS COUPON «n-ne scnnnnnnccncer 
found | EXHIBITORS Oil Equipment & Engineering Exposition 
com- Manufacturers, agents and deal- Petroleum Securities Blidg., Los Angeles, Calif. . 
r of ‘ll Ps d his ; neadiaatell oan. = LF... ne — a to attend your Oil Equipment & Engineering 
hould ers wi n ais a Pp Pp on. Please d me information regarding: 
ome tunity to exhibit their products to C] Exhibits ©] Lecture Rooms 
wt the petroleum industry. Ample [} Moving Picture Rooms [] Attendance Data 


space is available at reasonable cost C] I cannot attend, but will ask you to send me, without obligation, complete 


n en- ‘ in ; e ss literature and data covering equipment exhibited, lectures, etc. 

—_— . | 
ve with intelligent co-operation in 

W ° i“ . j 

hoo making exhibits. Write for space Name — 

| that chart, exhibitor’s privileges, and taiieie a 
complete information NOW! 

ig on City and State 








SSCS SSS SSSSSSSSSS SSS SSH SESS SSST SE SRSSSESESE EK Yi THESES ESSE eee 


When writing O11, Equirment & ENGINEERING ExposiTION please mention The Petroleum Engineer 








42 THE PETROLEUM ENGINEER for JANUARY, 1930 


Economtes 


Resulting from 
Proper Handling of “Cut” Oil 


By C. D. MILLER! and R. W. SPENCER! 





UE to existing prices of crude oil, it has become cost of treating assumes no small part of the lifting costs 
y necessary for the producer to practice the most In an effort to reduce this cost a systematic survey of each 


stringent economy in all phases of his operations. property was made, and _ corrective methods adopted 
The problem of cut oil is one phase that increases with wherever necessary. 
the oncoming of winter, and during the cold months the In many instances it was found that by proper regula. | 
cntvens tion of the stroke and pumping hours of wells, treating 
'Peeduetion Depesmnene, Bemedell Oil Compeny. could be eliminated entirely. On one lease where it haq 
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FIG. 1 
Chart shows how the gravity of the oil was raised from 39 to 42 degrees A. P. I. and the emulsion lowered from 2 per cent to '/2 per cent by 
improvements in lease equipment arrangements for handling the oil as it comes from the well. 
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DRIFTIMETER 


furnishes accurate readings 
of Vertical Deviations 





The illustration above shows the complete hook-up of the Driftmeter at a 
drilling well. The special winch mounted on suitable truck chassis controls 
the electrical cable in the well from which is suspended the instrument. When 
the Driftmeter has reached the depth at which a reading is to be taken, the 
winch is stopped, the operator at the truck presses the button which establishes 
electrical connection between the actuating mechanism in the hole and the re- 
cording dial. At the moment of contact the needle on the dial instantly in- 
dicates the inclination of the shell in the hole. When the reading has been 
taken, the moisture proof case containing the actuating mechanism is raised 
or lowered to the point where the next reading is to be made. Readings taken 
while running in may be checked by a separate set on the return trip. 


An idea of the speed with which readings can be taken with the Driftmeter 
is indicated by the fact that 17 readings were made in one well in 25 minutes 
(exclusive of 15 minutes pulling out time) in 65 casing full of oil. Simi- 
lar speedy records have been established in both rotary and cable wells. 
Accuracy of the readings taken with the Driftmeter has been checked with the 


acid bottle, and in every case the same general trend of deviation has been 
recorded. 


The Driftmeter is made in three sizes: 4” for running inside casing; 2 7/8" 
for running inside 6” drill pipe, and 1.9” for running inside 4” drill pipe. 
For complete particulars about the Driftmeter, complete with truck, winch and 
cable, or separately with cable only, address 
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616 EXCHANGE BANK BLDG. 
TOLSA.,. ORLAHOMA 
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been necessary to use both heat and chemical, the wells 
were tested at various intervals while pumping, and a great 
variation in both gravity and per cent emulsion was noticed. 
It was also discovered in most cases that the gravity at the 
tanks was lower and the per cent emulsion higher than at 
the wells. On this lease the pumping time was reduced, 
all right angles and bends in lines eliminated, tanks fitted 
with baffled conductor pipes, and the gravity was raised 
from 39 degrees to 42 degrees A. P. I., while the per cent 
emulsion was lowered from 2 per cent to 14 per cent. 

The accompanying chart, Fig. 1, is of a lease illustrating 
this point. In December, 1928, 40% of the oil was 40 
degrees and 60% was 41 degrees. In March, 1929, 84% 
of the oil was 41 degrees and 16% was 42 degrees. In 
November, 1929, 22% of the oil was 41 degrees and 78% 
was 42 degrees. 

Because of the various factors entering into the problem, 
no effort was made to standardize on a treating plant. In 
general, though, it was discovered in any treating project 
there is a certain combination of heat and chemical by 
which it is possible to obtain the best results. In many 
cases, by adding more chemical it was possible to reduce 
the temperature, thus materially reducing evaporation losses 
and steam requirements. To be specific, on one lease pro- 
ducing approximately 6000 barrels a month, by cutting 
down the temperature and using more chemical the follow- 
ing increase in revenue was realized: 


Gravity increase, 1 degree............. $300.00 
Evaporation losses—decreased ... 148.00 
Steam requirements—decreased 99.00 

Total increased revenue................................$547.00 
Increased cost of chemicals.. 15.00 


Total profit 


Like results were realized on many other leases. On 
some it was found that good results could be obtained only 
by treating. In all such cases a careful study was made 
and the best combination of heat and chemicals used. 
Owing to the different characteristics of crude oil, it was 
found next to impossible to standardize on any one form 
of treatment or chemical. It was necessary to determine 
first the chemical applicable to the type, and then the best 
process of heating. To obtain best results, chemicals were 
introduced at a point of the greatest agitation. 

On a lease showing cut oil from one or two wells, lubri- 
cators were placed near the well, which usually handled 


the cut oil satisfactorily. If several wells were cuttin 
they were run into a header, with a chemical wre. 
attached, through a series of baffles into the receiving tank 
This method was used where heat was not avail 
the quantity of emulsion not too great. By diluting the 
chemicals better lubrication was obtained. Where a sep- 
arator was used, the chemicals were introduced before the 
oil reached the separator. On gas lift wells, the chemicals 
were lubricated into the gas input lines. 


able and 


Several types of heaters were used in treating oil, Ip 
small production a 65¢-inch casing over a furnace was used 
to advantage. Another type was made from 15- or 20-inch 
casing, with boiler flues welded in. For heavy production 
the flues were cut out of an old boiler, the shell set upright 
and the dome used for a fire box. 

The accompanying sketch, Fig. 2, shows a typical heat. 
ing plant installation. One idea in this system that has 
reduced materially the cost is the cold water bath, to which 
the oil is subjected just after leaving the second settling 
tank. This reduces the temperature of the oil, together 
with a corresponding reduction of the steam required. The 
closed system of heating is always used and a thermostat 
controls the temperature. 

It is believed in a great many cases of old settled pro- 
duction that the proper method of pumping, together with 
the elimination of right angles and bends in the lines, and 
the proper preparation of tanks, much of the cost of oj] 
treating may be avoided, 


“t - i 











A hook-up for treating cut oil on a lease in the Greater 
Seminole area. 
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TREATING TANK 





SETTLING TANK COOLING COILS STOCK TANK 


FIG. 2 


Typical heating plant installation for treating cut oil used by the Barnsdall Oil Company in the Mid-Continent. Note the cooling coils for reducing the 
temperature of the oil before it is run to the stock tank. 
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The Dubbs Cracking Units Have. 
Pp I | PIN G BY . pone ROMANA of Campina, Roumania, is 


another name on the long list of refineries in 
this country and abroad that use Midwest Piping. 


Midwest has long specialized in the fabrication of 





piping for the oil industry and is well acquainted 
with its piping needs. Well-equipped plants 





manned by experienced organizations at Passaic 
(N. J.), St. Louis and Los Angeles assure you 
prompt attention, intelligent interpretation of 
drawings and specifications, and fabrication in 
accordance with the most modern practices. 





= MIDWEST Midwest also erects piping of all kinds. In 1928, 
pip 
= PIPING SERVICE - = a contracting organization with more than 30 


IS NATI ON-WI DE years’ experience in piping erection was acquired. 


















4 re 7.2 : * @ WS Whenever you need piping .. . whether complete 
i, ‘6 \, —_ Co passe @ piping for a refinery or only a bend, coil or welded 
> ee e~,, Phy header . . . it will be to your advantage to get in 
NS Tos ANGELES ~ a a" touch with the Midwest office nearest you. 
~~ X MIDWEST PIPING & SUPPLY CO., INC. 
a Offices: ST. LOUIS, 1450 S. Second St. . CHICAGO, 208 S. LaSalle St. ° LOS ANGELES, 520 Anderson St. 
TULSA, 805 Mayo Bldg. ‘ NEW YORK (Ballwood Div.,) 30 Church St. 
ng the RN eee 
When writing Mipwest Pipinc & Suppty Co., Inc., please mention The Petroleum Engincer 
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Yates Pool Committee 
Proposes Proration Method 


Based on Rock Pressure 


| NUSUAL interest attaches to this paper because it tion has yet been taken by the committee on the report. It 
represents one of the first attempts to get away from is now under consideration and will come up for hearing 
the arbitrary open-flow methods for determining the at a later date. 

potential production of a flowing oil well, and put into prac- The open flow testing of wells in the Yates Pool has 


tice a method which depends on the rock pressure for the been studied and found wanting. Another method to de- 


termine potential production has been 
sought. A method has been worked out 


















































120 by the Engineering Committee and js 
presented. 
Production characteristics of typical 
100 Yates Pool wells were determined by ex- 
perimentation. Some of these results 
have been presented in previous para- 
80 UMBLE!O & R CO graphs. The factors which limit a well’s 
; SMITH NO. A 2 open-flow capacity are essentially: (1) 
4 YATES POOL on anne the rock pressure; (2) nature of the 
wn Ne Coen tla, fluid ; (3) friction to flow through the 
mw |-7 formation and up the casing to the sur- 
"4 7 face. In addition the back or well-head 
@ be pressure must be overcome. 
40 a 
ae Rock Pressure 
4 
yan P Rock pressure is used throughout this 
20 —— discussion to mean the pressure in the 
ww formation as determined by the pressure 
" ° in gas wells or by bottom-hole pressures 
9 as sae ° 5 455 5 ees 566 taken while the well is shut in. 
FLOWING PRESSURE: 700 WELL HEAD PRESS. California Smith 3-35-3 was com- 
FIG 11 DETERMINATION OF ABSOLUTE ee November 8, 1929, and produced 
OPEN FLOW 218,616 barrels of oil to November 14, 


1929. This well is allowed to flow con- 


adjusting factor. It should be stated that | 
conditions in the Yates Pool are particu- 120 
larly favorable for the application of the 

proposed method. ; Qoen Flowl 

According to the findings of the com- 100 O | esd 
mittee which proposes and recommends 
the method after some experimentation 
in the field, the method is accurate and LIFORNIIA co 
equitable. The same general method SMITH 3-B5-3 
can be used to determine the absolute YATES PCOL 
open flow of a well from its flow under 
high back pressures. It is concluded 
that open-flow testing is harmful to the 
long life and economical operation of the 
Yates Pool. 

The paper is part of a report recently v4 
submitted to the Advisory Committee of o* 
the Yates Pool by the Yates Pool Engi- 
neering Committee composed of G. L. y’ 9 
Klingaman, California Company; T. W. a ° 
Rhoads, Gulf Production Company; i. 
Clyde Temple, Humble Oil and Refining 0 100 200 300 400 500 600 700 
Company; W. A. Schaeffer, Shell Petro- FLOWING PRESSURE +700 WELL HEAD PRESS. 


leum Corporation; P. S. Haury, Simms FIGIZ-DETERMINATION OF ABSOLUTE 
Petroleum Company, and (chairman) W. OPEN FLOW 


V. Vietti, The Texas Company. No ac- 











@ 
°o 


62 BPH 





Oo” Qpen Flov| 


BBL. PER HR 
oO 


BL 

oO 

N 
\ 
° 















































a IT 





mw it te Ww 





eae 


THE PETROLEUM ENGINEER for JANUARY, 1930 49 





Types and varieties of derricks 
are more numerous today 
than ever before — but the 
dependable IDECO Steel 
Derrick still stands supreme— 
offering the greatest value 
coupled with proven superior 
strength, time tested engineer- 
ing, complete rust and corro- 
sion protection and a mini- 
mum number of parts. 














IDECO Derricks are made 
for those who want not simply 
ability, but dependability! 


IDECO Derricks have never 
been successfully imitated. 











JERRKICKS 


PLANTS: Columbus, Delaware, Ohio; Houston, Beaumont, Texas; Torrance, California. SALES OFFICES: Columbus, Ohio; New York City, N. Y.; 
Detroit, Michigan; Tulsa, Oklahoma; Ft. Worth, Houston, Texas; Shreveport, Louisiana; Wichita, Kansas; Denver, Colorado; Los Angeles, California; 
Maracaibo, Venezuelaa WAREHOUSES AND YARDS: Columbus, Ohio; Tulsa, Seminole, Tonkawa, Maud, Sasakwa, Allen, Oklahoma City, Okla- 
homa; Wichita Heights, Kansas; Bakersfield, Torrance, California; Houston, Big Spring, Odessa, Pyote, Borger, Mexia, Luling, Grand Saline, Wichita 
Falls, Orange, Seguin, Texas; Shreveport, Lake Charles, Oil City, Louisiana; El Dorado, Smackover, Arkansas. : . 

EXPORT REPRESENTATION: 74 Trinity Place, New York City; Columbus, Ohio; Houston, Texas; Los Angeles, California. 


When writing INTERNATIONAL Derrick & Equipment Co. please mention The Petroleum Engineer 
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tinuously through a small bean. A bottom-hole pressure ing, and the Humble well with 65-inch casing, 


was taken on this well November 14, 1929. 3-35-3 was shut in before the proration test and Be: 
— head. The true open flow for Smith 3-35-3 is 62 bbls 
a per hour. 

ee Seer The results on California Smith 3-35-12 are presented t. 
RN IE TIN iisnrannitaiocieiniedinenitinisisaciion ee eT ee 11:15 A. M. Fig. 13. The proration test of 162 bbls. per hour was ob. 

Pressure bomb run in 3:26 P. M........... Well head, 370 Ibs. tained at 0 Ibs. back pressure. 
Pressure bomb started out 3:35 P. M...Well head, 375 Ibs. The results on Shell ’ Tippett 1l—see Fig. 14—show an 
i ; _ absolute open-flow test of 260-263 bbls. per hour as compared 
Pressure bomb out 3:46 P. M................. Well head, 380 _ Ibs. to the 245 bbls. per hour obtained at 40 Ibs. back pressur 
Pressure found in bomb..........-------------e-eeseeeeeeeeeseee 677.4 lbs. This well shows that a line drawn from Zero (0) seni 


through the proration test value would approach the trye 
open flow. In this case the difference would be 3 bbls. per 
hour. 

Gas affects these curves by lightening the fluid column ip 


Shell Tippett Nos. 9 and 11, show a shut-in pressure of 
700 lbs. These wells make considerable gas and this may 
be taken as the formation pressure in this area. 

Rock pressures taken in 1927 indicated 
a pressure probably in excess of 700 Ibs. 





The rock pressure in the Yates Pool is 
therefore assumed to be 700 Ibs. per sq. 
in. in the larger portion of the pool. IFORNIA CO 


SMITH 3-35-l2 
Production Versus Rock Pressure YATES L 


i 
Production rates were plotted against /62 BPH 


the effective flowing pressure in Figs. 11, 16 p Seention 
12, 13, and 14. The flowing pressure was 
determined by subtracting the well-head / 
pressure from 700. 


Results obtained on Humble Smith A-2 
are plotted in Fig. 11. The proration test 
of 62.39 bbls. per hour was obtained at 
30 lbs. back pressure. The open flow, had 
the well-head pressure been zero, would 
have been 65 bbls. per hour. 6% 


Results obtained on California Smith ip 
3-35-3 are plotted in Fig. 12. The pro- a 
ration test of 103 bbls. per hour was ob- et ie 
tained at 18 Ibs. back pressure. This well fe) 100 200 300 400 500 600 
is similar in all characteristics to Humble FLOWING PRESSURE : 700 WELL HEAD PRESS. 
Smith A-2. The difference in proration FIG 13- DETERMINATION OF ABSOLUTE 
tests is caused by the fact that the Cali- OPEN FLOW 


fornia well is finished with 814-inch cas- 
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BBL PER HR. 



































the casing and allowing more of the pres- 
sure to be effective in causing flow. 
Humble Smith A-2 has a gas-oil ratio of 


2601263 BPH 800-900 cu. ft. California Smith 3-35-3 
25, SHELL PET. CO. one view has a gas-oil ratio of 300-500 cu. ft. The 
TIPPETT Il Ueeh Flow difference is shown by the decrease in 
YATES POOL o vest Smith A-2 flowing pressure necessary to 
Ps start flow. 

200) La. 
fe 











F Water will increase the pressure neces- 
SZ sary to start flow, in opposition to the 
. SZ omens of aa Water encroachment is 
Z preceded by a decrease in gas-oil ratio 

iy and a decrease in well-head pressure. 
This is due partly to the decrease in gas. 
as Flow to the well bore is caused by higher 
es pressures back in the formation. As soon 
rat as a water column moving towards a well 
. comes into the proximity of the well bore 

a we have the following items to cause a 
, decrease in well-head pressures: the de- 
v7 Z crease of gas in the stream of fluid mov- 
O 100 200 300 400 500 600 700 ing towards the well bore, the decrease of 
FLOWING PRESSURE = 700 WELL HEAD PRESS. oil, and the increase of water increase 
FIG.14-DETERMINATION OF ABSOLUTE the density of the fluid stream and in- 
OPEN FLOW crease the pressure used up in starting 


— = es ay flow. 
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ith , ; 
‘| Laboratory Direction Is 
1 in e * 
. perating Modern Gasoline Plant 
an 
red | 
ure, HE operation of the natural gasoline plant in the 
sure Magnolia Gas Company’s station at Latex, Texas, is 
rue controlled by the plant chemist in connection with a 
per well-equipped chemical and physical testing laboratory lo- 
ste cated at the plant. . The Se eee plant is a — 
absorption type. The absorbers are designed to operate 
under 500 pounds per square inch working pressure. There 
are seven absorber towers, each having a capacity of 
5,000,000 cubic feet of gas per day, or a total capacity of 
35,000,000 cubic feet. 

The plant is equipped with automatic control instruments, 
including liquid level, temperature, and pressure controls. 
These instruments minimize the labor required for opera- 
tion, and maintain the yields and quality on the finished 
product. 

Only grade AA natural gasoline is manufactured. The 
product is doctor sweet and non-corrosive, without any 
chemical treatment. ‘This is a distinct advantage, since it 
eliminates the installation of a treating plant. The plant 
manufactures about 5,000 gallons of grade AA per day. 

The distillate from the unit is stabilized in the accumulator 
tanks by means of a steam coil. The vapors are collected 
from these tanks and from the storage tanks, and the loading 
rack, while loading cars are recompressed and put back 
into the absorbers. 

The gas enters the absorbers at about 
450 pounds pressure, and contains ap- mar 
proximately 0.2 gallons per 1,000 cubic 
feet. A 36-degree gravity absorption oil 
is used. A distillation, unsaturates, and 

-e5- an emulsion test are run on the oil be- 
ow. jore using. The absorption oil consump- 
rot | tion is very low except when the towers 
5.3 | are overloaded. 

' 

Phe ' The convenient location of the labora- 
” tory enables the chemist, R. D. — 
r to Hanley, to keep in close touch 
with the operation, and makes 
es | sufficient tests to maintain the 
the | most economical operation. 
mY One of the features of the 
= i plant is the color scheme of 
ire. painting various oil and gas 
- lines. This enables the operator 
her to tell at a glance what the line 
— or unit contains. 
vell 
ore | 
ep a SU Th 4 
de- ; Top—Specially constructed device for 
ov- § oading gasoline in tank cars. Directly 
i below—R. D. Hanley, Plant Chemist, 
Ol § a Latex Plant. Center, left— 
ase | fn. Comes’ cae Ciena 
in- | Magnolia Latex Plant. Renap-niling: 
ing nolia gasoline plant, Latex, Texas. 
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CSS THAN 
MOORE LEG STRENGTH 
Is NOT ENOUGH... . 


1930 drilling requirements demand the greatest possible 





ns 


leg strength. The Moore Champion Derrick supplies such 
strength by the use of highly efficient tubular steel leg 
sections. Moore leg sections are of 40-50 carbon, seam- 
less steel pipe, galvanized inside and outside. For twenty- 
two years, Moore has championed the use of tubular legs. 
In the 1930 Champion Derrick are incorporated the im- 
provements and refinements which this long period of 


experience has developed. 


LEE C. MOORE AND COMPANY, INC. 
PITTSBURGH Established 1907 TULSA 
New York Offices 
Oilfield Equipment Co., 30 Church Street, New York, N. Y. 
DALLAS, TEXAS WICHITA, KANSAS CASPER, WYO, 


h 
SHREVEPORT, LA. Houston, TEXAS 
Stocks in All Principal Fields 


When writing Lee C. Moore & Company, INc., please mention The Petroleum Engineer 
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A Simplified Method for Routine Computations of 


Gas Volumes and Gas-Oil Ratios 


By KENNETH S. RITCHIE 


‘OR computing gas volumes and gas-oil ratios from a 
number of orifice meter charts the time required can 
be shortened considerably by using the simplified sys- 

tem described below. 

This system, without impairing the engineering accuracy 
of the results, saves time by reducing the number of steps 
required in the usual procedure for computing gas volumes. 

The following equipment is necessary: 

1. A radial planimeter is used to obtain the average 
static and differential pressures from the curves recorded 
on the orifice meter chart. 

2. Direct-Reading Conversion Scales (Fig. 1) for each 
kind of meter chart used are constructed for the particular 
planimeter at hand. These scales take care of this plani- 
meter’s instrument constant. 

3. A Kardex Desk File, which holds sixty 4 by 6 cards 
(Fig. 2), is used to keep the orifice data and coefficients 
for each meter readily accessible. 

4, The Gas-Volume Computation Chart (Fig. 3), is 
used to solve the regular orifice meter formula: 

Q=kyVhxP 
where: Q = Volume of gas 
in M. cu. ft. per hr. 
k=Corrected hourly coef- 
ficient, based on inside di- 
ameter of pipe, size of open- 
ing in orifice plate, temper- 
ature and specific gravity of 
gas, and type of meter con- 
nections. 
h= Differential pressure 
drop through the orifice, in 
inches of water. 
P= Static pressure in the 
line, in pounds per square 
inch absolute. 


Date |Orif.No. | Grvty| Temp. 











The simplest way to obtain the value of the average static 
pressure, or the average differential pressure, from the 
planimeter reading on a chart is to take the corresponding 
pressure scale value from a direct-reading conversion scale 
constructed for the particular planimeter being used on that 
chart. Figure 1 shows a set of these scales made for Fox- 
boro planimeter No. 619, for use on certain kinds of Fox- 
boro, Metric, Bristol, and Tycos charts. 


Each scale was constructed as follows: Using an M100 
Metric chart for illustration, (1) Check planimeter read- 
ings were taken at ten-unit intervals from the zero circle 
to the 100 circle on a new, unused chart; (2) These values 
were used for plotting a curve on regular K. & E. engineer- 
ing cross-section paper with 20 lines to the inch. An ordi- 
nate scale, approximately 20 inches long, was used for the 
planimeter readings and an abscissa scale of suitable length 
was used for the meter chart scale values. (3) The direct- 
reading conversion scale was drafted in pencil by laying 
off the planimeter scale with uniform division marks on 
the underside of a horizontal line, approximately 20 inches 
long, and then marking off lines on the upper side for the 

corresponding unit chart 


pressure values read from 
Coefficients 








the previously drawn curve. 
Intermediate lines for tenths 
of units were drawn in next 
and the two scales appro- 
priately numbered before 
inking in the lines. In this 
example, the M100 scale was 
made useful for the M050 
and the M1000 charts by the 
addition of more numbers 
of appropriate value. It is 
possible in this way to use 
one scale for several kinds 


Hourly 24-Hrs. | Remarks 











5. A 20-inch Keuffel & 
Esser Polyphase Duplex 
Slide Rule is used for con- 
verting the volume of gas in one hour (taken from the 
computation chart) to twenty-four hours and for comput- 
ing the gas-oil ratio. 

6. Production Data Sheets, similar to the one shown in 
Figure 4, are recommended for keeping the computed gas 
volumes from each well together with other pertinent pro- 
duction data from that well. To save time, the computed 
gas-volumes can be recorded directly on these sheets. 


Well: 


Construction of Planimeter Conversion Scales 


It is recognized that the radial planimeter does not give 
the utmost accuracy in taking off average pressures from 
orifice meter charts. For the purposes of the petroleum 
engineer, gas-volume data do not need to be as accurate as 
that used in metering gas for sale. He is more interested 
in checking the results of recommendations made for operat- 
ing wells, both by natural flow and by gas or air lift. The 
accuracy of the radial planimeter is well within the ac- 
curacy of the other data obtained from the wells and used 
by the engineer in his computations. 


Fig.2 of charts when the chart 
scales are multiples of the 
first chart scale drafted. 

A complete set of direct-reading conversion scales for the 
various kinds of charts handled can be drafted on the same 
sheet. A photostatic copy of the finished set of scales can 
be mounted on a board fastened to two triangular supports 
which raises the photostat to a convenient angle from the 
desk top. This mounted copy of the conversion scales can 
be set in front of the computer and used directly as each 
chart is planimetered. The resultant pressure values can 
be recorded directly on the chart. This arrangement does 
away with several motions necessary in the routine use of 
planimeter tables, or a computing machine. After the chart 
has been planimetered, it is ready for the gas-volume com- 
putation. 


Visible Card File For Orifice Coefficient Records 


The experience gained by handling numerous charts from 
many meter installations proved the value of keeping a 
record of all changes in orifice data for each meter in order 
to keep the orifice coefficients straight. A convenient method 
of keeping this record is on 4x6 cards, ruled as shown 
























































































— CF NM . we a pon sore ee 
4°94 
ooo'z! Oost ooo'l oos'ot ooo'ot oars 0006 oore 0008 00s. ood 0089 0009 OOse 000¢ 00S & 000 oose 
Lissitianddaidalepiliical Liideidubbaal TORRES, AT ORCIER AP Se PARE Licchiailiadeaashaag iuiiaApetaubad Ls! Lipulausl Tm TR sbi lentes Be bone. somesp 
+ t aoe ao a oe eee or es ae ee peiiy a. ne + — I oe T Sie Y i ¥ ' i T i vi L8% aDu 04614 
oss oni oot oe oe ol oo os Ok or oz ot LB M%e + 40UD 1948145 
se4euiuria COS6 0006 cose. 0008 eos. 0004 00s? 000s 
| | 
Tr 7” ore ee bs Lapa ae oo ae ee n tw! ty ' 409 ©} 404204 UOlLre4409 “dway - 9/868, +404) S19Qxoy 
pre ' ry! rl jtt i . | my! j j 
ore oe Ore ose oe ae ow Ooo" 006 Oe 
| 
Se) 
CO 
_ 
tis POY Ounweig _— ooo'l oosbi 000'o! o0s6 0006 cose coos o0s2 Q00. 00s? 0009 00S 0004 
5 Fe Pn PP | a Dar FP Pave eve BP OP Dm Ss hes AP IOP AS FOR FO SO et ry Oe SO | ! | ul \ me wl La! | lisse | a Shamu jopstug 9 
| i gay rs i |" oo Aaa a a + aa ae To | nr ee ya preety rer ad a io ise pegrnyreny ih ial Mk at lei wl oe: hb lk a Id ie | spinenberas Srentad 
° € ' é 9 ‘ 
a os 7 Sr ae SS a. se eg = - * sz ae eee 7 2 @ 3 0 
- oo o6 os OL 09 os or oc ot ° 
5 ooo 006 008 oo. 009 00S 00% 00g 00) Q 
> 
A 
< (xo Aid! bin) 92 969,°F OLE6G% 544049 cr0gxoy 
im, 
.. Ad pOunuory tn — oosot ooo'! - oose oooe 00s. 000k o°s? 9009 oos¢ 00s Oose 00” Oose oosz 
Ss a Re Oe Ove ee a ee ee Re TON ee YS ee ee ee ne Re Pe ey ee ee Ll Bata = POOH ENT SSE ER Ye ear Pe me FROM IORI PY RAP SN SE FR A Poe Pe Pe Fe 
= “main a sisi hea ak ia hl ie ke Wn a il ae al is nln sh le el iid eh i i nk sa eM ie i ik id i i ki es a kill a Va a al ae nin Wi i i i a i ll i lt i 
laa O01 se i) 38 ov sl s? oF Ss os Sr or se on Sz oz si oO ° 
. 
fx] 
f~) 
— 
re 
a ; 
© CIBER ses B ZEBr"S g SH4OND C40quoy 
- 
7 4P4PuUrYy COLE ra % 0006 oose coos oosl we 0009 00ss 0006 ose 000+ ooce o00e ooss 
fr} siihisala na hieriaersless tact Deralardassshiaslianl ee j aj bis FP rn Pee il TO Se ee ARR Fem: FOP kare See Pe er ae = i. } ee 
—— Se ee ee ee ee er Eee eee ee ee i i i i i Vi aa i a a as a a Wi a ii i i i i 
oz e ay z " o © Se L 9 ig a € zt 
_ ‘ 
P| oz! ow 02 o9 os or oc oz or 9 
a 
— 
r.) 
— 
‘ 
— 
= SHOUD eunssoig Sor 
a4 a24eusiueig OOdot 00se 0008 ooce Ose 000% oose 000e oosz 
be sth psloualan heal Las alatadl ee oe ee Ter ae EE Se nee ea ge eee 
fx) p ry | i! preeet Lili A PPEPTery! TTT TTT A ey a PEEP ERT TPE PET ET ET ep 
se oe 08 
Qa, os Oe! os! o* oe 3: Fs 4 ra & 4 
oa + ost 0%¢€ ore oz oor oe 0? Ov oz 
{2} ° ood O22 Ov? Bz Ova 002 oot oz oe ov 
_— 
_ 
=~ 
: 2L96Ly 44049 O10GKO4 
Mra paseg Bea auae : aegourusiy 0006 oose 0008 coc ooo 00s9 0009 oosc ooo OO 000% oose 0008 oosz 0002 
Wey aN “Cis er EPO saslaalaaaleraaltstalamlauabsstsssbtlaabtilaradaasalaaaslasaalsanadaaataastaraalaatagastanadiasalsanlaaal | sastateal wanleanalalanalinnatanatanadanndlamatasaalataetanasdatand Jsatstnntnnalntelastlaanadrtantietatannatiannamalatinbaceatantateanlamatanadannadaanabanslanadaagtaantaansbamalana’ 
‘ ee ee ge ee ee st tale a ee a eee ee ee i ak a is i iN a a i i a i a a le 
Be L 00s OS+ 00» ose Ove Osz odz ost oot os 4 
1o4si4gy 
Ao 
o% 49 W4ALew 40} 
o40Qxo 4 
619 ON 4A2pewiuo)y O10gxK04 
SABO UO!ISAaAU0D buiposy-42941Q 2ZZ86L y 44PUD CAOQoxoy 
006 0006 oose 0008 O0sL o0aL 0009 ooss 0006 OoS> 000% oose 0006 oosz ov02 
ssp Lanpapasipe i ve ee m ae Licks a eR Se Nee es AY eS ! ae a | | 
t ’ t a am + * f tgs + T 1 + tr y Lipp hast pag Tap spp 1 baapad 
em 6p oe eee nf . 8 ua oF Z. ' p © ® 2z > \ q } : fee oo ge ee | 5 t } my TF 
' ¢ 2. $ ween 
= + +o a St x4 53 A 
\o 
Ww 








THE PETROLEUM ENGINEER for JANUARY, 1930 


Ae Cz Bia ws 





Nhe 
HIGHER 
SENNA 





At Kelleyville, Oklahoma, this Dixie 
Drilling Company’s set of Spang Weld- 
less Jars looks just as good on the up- 
trips as on the down. That’s because 
they’ve been individually drop forged 
without welds from a single billet of 
highest grade alloy steel—then scientifi- 
cally heat treated and finished to accurate 
specifications. 


Incidentally the Driller, Mr. R. F. Gesin, 

says he’s been using Spang Jars ever 

since they have been made and has never 

broken a set yet. 

Over 300 leading Supply Stores carry 
Spang Weldless Jars in stock. 


SPANG & COMPANY 
Butler, Pa. 


y WELDLESS JARS 











58 
in Figure 2, and kept in a Kardex Desk File. In this ar- 
rangement, the data on the cards are very accessible for 
recording any changes in the data and for finding the cor- 
rected coefficients for each volume computation 


Gas-Volume Computation Chart Eliminates Extension 
Tables 

-volume computation chart (l‘igure 3), desk size, 

16 to 18 inches long, takes the place Ol 


The gas 
is approximately 
extension tables and a calculating machine in solving for 
the volume of gas by the regular orifice meter formula: 
Q=k)\/hxP. The formula is solved in two steps on this 
chart. First 


etered, one takes the average 


from the orifice meter chart previously planim 


, 


differential pressure (h) in 
and 


hen 


, 
locates this 


the 


inches of water, not the square root value 


number on the scale at the extreme right avel 


age static pressure (P) reduced to absolute pounds per 
square inch, not the square root value, is located on the third 
scale from the right. <A ruler, or a straight-edge, is laid 
across these two points (see dotted line ] n Figure 3) 
and the intersection with the blank reference line is noted 
The value of the corrected hourly orifice coefficient (k) 


for this meter chart is taken from the card in the Karde 

file and is then located on the scale at the extreme left of 
the computation chart. The straight-edge is used to con 
nect this point with the one on the blank reference line 
(see dotted line |2] in Figure 3) The volume of gas 


(Q) in M cubic feet per hour is the value at the point of 
intersection of the straight-edge and the second scale from 
the left. 
1s quickly obtained by 
for one hour by tw 


The corresponding volume of gas for one day 


using the slide rule for multiplying 


the volume of gas enty-four 


a 
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A concrete example of computing gas-volume by this 
method is given here and solved by way of illustration. 
These values are given: h= 6.4 inches static, 
}? = 86.4 pounds absolute. 
k = 0.74 
“()", the volume for one hour, is found 
(1) Connect “h” and “P th é 
(2) Connect “k” and point of intersection on blank 
reference line 
(3) Read a 17.4 I. cu. it pt hi 
It will be noted that the resultant volumes fo twenty-four 
hours can be computed in many instances to the neareg 
unit M cubic feet little practice in using the gas-volume 
computation chart will help one to read the different scales 
more readily and accuratel Speed come with use, 
With the equip! ent outlined prep red it will be found 
that computation work divides itself into three main Steps: 

First pile of orifice meter charts can be planimetered 
and the average pressure 1 recorded immediately 
after the planimete: ed over each curve, 

Second. Then the computation ¢ ( be used to 
obtain the gas-volumes e charts in the 
pile. 

Third. Where gas-oil e desired, the gas-vyol- 
umes can be copied e Production Data Sheet 
(similar to one Fig e 4) and the slide 
rule used for computing the gas-oil ratio 

Other time-saving ideas will ggest themselves to those 
putatior k « orifice meter 
described here ve use for 
dling a ge ver Of meter charts 
considerab y ; 
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NEW BEDFORD © 


CORDAGE 


mS CABLE BULL ROPES_TORPEDO LINES 













Before 
there was an Oil Industry 


When the oil industry was in its infancy, New Bedford 
Cordage was well known for its high standard of qual- 
ity for industrial and shipping uses. It has kept this 
reputation throughout the years. 


“If Continental Sells It.... There Is No Better 
THE CONTINENTAL SUPPLY CO. 


General Offices: ST. LOUIS: Export Offices: 74 Trinity Court, NEW YORK 
London Offices: 316-17 Dashwood House, Old Broad St., E. C. 2. 


THE CONTINENTAL SUPPLY CO., Ltd. 


224 Traders Building, Calgary, Alberta Canada 
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When writing THE CoNTINENTAL SUPPLY Co. 
please mention The Petroleum Engineer se 
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Weather Conditions Necessitate 
Many Types of Meter Housings 


ETER housings on individual installations have always been a source of annoyance, more or less, to the gas jn. 
dustry. Periodically the meter housing problem becomes acute, particularly with a snap of cold weather o; 
during rainy weather. The result is that many types of housing are found over the country. 
In Louisiana where rainy weather makes it difficult to change charts without getting raindrops on the ink lines ang 
causing the ink to run, a type of house affording ample room for this condition 
is generally built. The Magnolia Gas Company protects its individual Settings 
with a thin sheet metal covering, riveted together and hinged to open on three 
sides, and at the top. 

It has a circular glass in the front door, making it easy to inspect without 
opening the door. This door is protected at the top with a strip of metal to 
keep the rain out. One corner of the housing is equipped with hinges to permit 
it to be opened on three sides to make adjustments. The roof is also hinged go 
that it can be opened if necessary. 

The Northwest Louisiana Gas Company uses an installation made with 
riveted metal which opens in the front and in the rear. The metal is shaped 
around a wooden frame which is set directly over the gas line. The two 
doors are held open by supports whenever it is necessary to make adjustments 
or repairs to the meter. In Oklahoma the Carter Oil Company uses a box- 
shaped galvanized metal covering that fits over the top of the in- 
stallation. It is riveted together and because of the light weight it 
can be easily lifted by the handle. To change charts during rainy 
weather it can be lifted high enough and held at such an angle to 
prevent the rain from striking the chart. The Lone Star Gas Com- 
pany of Texas has tried several different types of housings for indi- 
vidual settings, but invariably goes back to the more bulky type of 
frame and sheet iron constructed house. This company has virtually 
standardized on this type of housing. While it is not as attractive as 
the company would desire, that feature is sacrificed in order to afford 
more protection to workmen adjusting meters and changing charts. 
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Several types of meter housings and measuring stations. 
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Meet Every Need of the Top of the 
Well From “Drilling in’ to Pumping 























McEvoy installation—T. G. Shaw Oil Company, 
Pierce Junction 


McEVOY UNIVERSAL 


CASING AND TUBING CONTROL HEADS 





After the McEvoy Head is used 
for ‘‘drilling in,’’ slips, body cap, WRITE FOR 
and stuffing box are mounted, CATALOG— 





making a complete hook-up for 
flowing or pumping well. 











McEvoy 
& COMPANY 


HOUSTON, TEXAS, U.S.A. 
Pacific Coast Branch: McEVoY SCREEN PIPE Co.,2428 E.56St. Los Angeles, Calif. 






McEvoy Universal Head 

















When writing to J. H. McEvoy & Company please mention The Petroleum Engineer 
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Use of Typical 


Power-I nput Curves in 





Counterbalancing Oil Wells 


By A. L. FABER! 


" | ‘WO views are held regarding the counterbalancing of variation is noted the well can be “weighed” and the neces. 
pumping oil wells; first, counterbalance with regard to sary correction applied. 
the power input, making it a minimum; second, coun- The greatest variable in its effect on the power-input curye 
terbalance with regard to polished rod, making sucker-rod is the type and weight of counterbalance. 
stress a minimum. A typical example of the effect of the counterbalance oy 


A compromise between these 
two views will most probably re- 
sult in maximum pumping econ- 


power-input curves is shown jn 
the accompanying figure. These 


; curves were taken on a Smack. 
During recent months several papers have a Smack 


omy. However, each pumping heen avitten on conntetaleming panging over second-sand well making 
oil well is a problem which will wells, a subject towards which much consid- 1,650 barrels of fluid, 120 barrels 
have to be solved on its own eration is now being directed. of which was oil. The well js 
merits. Mr. Faber’s paper is the result of much approximately 2,400 feet deep, has 
Development of typical power- study from a different angle of this prob- a fluid level of 1,200 feet from 
. eng ee : lem.—Editor. : ae : ; 
input curves would seem to be a bottom, and is* equipped with 
logical and simple way to attack 3-inch tubing, 3 {-inch rods, 4-inch 
the problem. For each field a lead line, and a crank-type rotary 


composite power-unit curve could be developed. Where counterbalance, operating at 29 strokes per minute, with a 
there are two or more producing sands, a curve would have 72-inch stroke. Power is supplied by a 25/65 two-speed 
to be developed for each sand. motor through a single reduction gear, and belt to bandwheel. 

While average values are always dangerous when applied Curve No. 1 shows the power-input at well, operating with 
to pumping oil wells, it has been found that wells pumping no counterbalance. This curve is plotted from the power- 
from the same sand and operating under approximately the input curve taken with a 12-inch per minute recording watt 
same conditions are within meter and eight positions of 
a reasonable per cent of the crank chosen arbitrarily. 
each other from a power- It will be noted that the 
input standpoint, exceptions, nmiaximum point is 87-KW 
of course, being made of or 116.6 H. P., while the 
crooked holes. minimum is 58-KW 7/7 
2. 

Curve No. 2 shows the 
power-input with the proper 
weight of counterbalance, 
but with the weights ap- 
proximately 15 degrees be- 
hind the crank. It is noted 
that the peak hangs on for 
a good part of the stroke, 


When the statement is 
made that all wells are dif- 
ferent, the statement over- 
looks a reference point. The 
question of “different from 
what” must be answered, 
and it is suggested that a 
typical power-input curve 
will be a stride toward a 








reference base. : ay : and would cause the motor 
An electric motor in oil field service. 
The main factors that vary to burn out. 
the power-input curves are: Curve No. 3 shows the 
(1) Size of tubing power-input with the well properly counterbalanced from a 
(2) Size of rods power standpoint. Wells operating on this cycle have given | 
(3) Size of lead lines (discharge head) a minimum of rod, belt and rig trouble, with a maximum of 
(4) Number of strokes fluid lifted. It is of interest to note that belts on this cycle 
(5) Length of stroke of operation have given remarkable results. One old belt 
(6) Total amount of fluid (percentage of oil) with an 8-inch clutch cut has been in operation six months 
(7) Fluid level or total lift without a break. 
(8) Efficiency of equipment Curve No. 3, therefore, is considered to represent the 
(9) Friction of system typical power-input cycle required for best operation. 
(10) Natural period of vibration of system Curves taken on a number of wells pumping from the same 
(11) Counterbalance sand coincide with this curve to within three to five per cent. 


(12) Condition of the well (straight hole or otherwise). 
It is reasonable to suppose that the first ten factors will 
be within a narrow margin of each other after experience 
has shown the best way to operate the wells, and where a 


A further analysis of the curves shows that the thermal 
capacity of the motors are affected by the fluid and counter- 
balance peak, as maximum heating comes at these points. 
The time duration of these peaks is a most important factor. 

1 Arkansas Power and Light Company It is important, therefore, from a heating and efficiency 
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Phe Largest 
Representation of Any 
One Coneern....” 


A thorough understanding of oil industry conditions has 
been the constant background of Exchange National Bank 
progress; and the breadth of that understanding was illus- 
trated at the recent American Petroleum Institute meeting. 


Attendance by directors of The Exchange National Bank 
exceeded attendance by directors for any oil company or 
other affiliated institution represented. 
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The character of their connection with the oil industry, 
requiring the presence of these directors at the industry’s 
most important conferences, is substantial indication of 
es dominant position occupied by The Exchange National 

ank. 


Combined Capital, Surplus and Undivided Profits Exceed $10,000,000 
Resources Exceed $100,000,000 


From The Tulsa Tribune, 
issue of Friday, December 


= EXCHANGE BANKS OF TULSA 


the Exchange a" Exchan 
National Bank Trust Company 


When writing Excuance Banks or Tutsa please mention The Petroleum Engineer 
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standpoint, to look at the entire cycle of operation rather 
than the average. Typical power-input curves of operation 
taken under good counterbalance conditions will serve as a 
measuring stick for overall operation. They can be secured 
easily and with practically no shutdown time. They will 
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indicate proper counterbalance, motor heating and the limit 
of motor to carry the load, and provide a basis for cm. 
paring surface equipment without the necessity of runnin; 
it on a well, since a test taking points on the 
will give a sound basis of comparison. 
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ING OFF BOTTOM. 


8 2 4 
POSITIONS OF CRANK 


CURVES OF POWER INPUT TO PUMPING OIL WELL SHOWING EFFECT OF COUNTERBALANCE 
SECOND SAND WELL IN SMACKOVER FIELD, ARK. DEPTH, APPROX. 2,400 FT.; 3-INCH TUBING; 34-INCH SUCKER 
RODS; STROKES PER MINUTE, 29; LENGTH, 72 INCHES; LEAD LINE, 4-INCH DIA.; TOTAL DAILY FLUID, 1,650 
BBLS.; OIL, 120 BBLS.; FLUID LEVEL, 1,200 FT. FROM BOTTOM; CRANK TYPE ROTARY COUNTERBALANCE PUMP. 








N engineer at a Magnolia Gas Company compressor 

station wiped the thin film of oil sprayed from the 
breather off his engines, and was relieved from duty for 
lunch. As he bumped his way over a country road to his 
favorite restaurant in one of the millions of that well-known 
makes of “small but speedy” vehicles, his mind was occu- 
pied with one thought. That thought was some method to 
eliminate the small spray of oil on his engine. 

It is reported one of the oilers at the station after giving 
up trying to evolve a method of eliminating it, had figured 
out how many miles of wiping could be eliminated daily if 
that spray could be stopped. Likewise, he visioned more 
tidiness in an already neat station. 

The engineer carried his thoughts on into the restaurant, 
and as he watched the vapors rise from the restaurant stove, 
the solution to his annoying problem unfolded itself. Which 
goes to prove that restaurants, after all, have their moments, 
in spite of tough steaks. If the type of screened canopies 
over those stoves caught the vapors and drained them off 
through a tube, why couldn’t the same principle be used 
for his engines, he mused. 

At the shops the next day the mechanic started con- 
structing a canopy similar in design to those used in res- 
taurants to go over the breather. Screen mesh was secured 


inside the canopy, about a quarter of an inch away from 
the top. Drain pipes were put in either end of the canopy, 
and gutters fitted around the bottom of the slope and on 
the inside. Drain pipes on either end were connected to the 
gutters, and inserted just inside the breather. 





When the engine was started, the fine spray from the 
breather was sent up into the pan. The drops of oil col- 
lected on the mesh and either dropped back into the 
breather or else drained back into the breather through the 
gutters and two drain pipes on the end of the canopy. 
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The special materials used in the manufacture of 
Elliott Core Drills is an important feature which does 
not escape the attention of experienced field men. For 
it is a well known fact that a certain type of material, 
even when of the finest quality and suitable for certain 
purposes, may prove a complete failure in other classes 
of service. 


Selection of material for each individual part of Elliott 
Core Drills has been made after exhaustive tests in the 
laboratory and in actual field service, extending over a 
that Elliott Cores cost period of many years. These tests have proved con- 
less per foot of core clusively that a certain material invariably proves better 

for a certain part, and that material is used in Elliott 


recovered. Core Drills regardless of cost or expense in manufacture. 


Elliott Quality insures 





The extreme care used in the selection of materials, 
together with perfected design, result in the elimination 
of lost time, repairs, replacements and other expense 
which follow the use of inferior and cheaper equipment. 






The Elliott Core 
Drill for Rotary 
Tools. 


10TT CORE DRILLING ca. 


Export Office: 
150 Broadway, New York 


Distributed exclusively in the United States east 
of the Rocky Mountains by 


REED ROLLER BIT COMPANY 


KL LitiI oOgTig. 
ore Drills 


When writing Extiott Core DritLinc Co. please mention The Petroleum Engineer 
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Gasoline Plant | 
Equipped for 
Making Gas from Petroleum Fluids 


By C. R. BURKE! 


URING the past year in a plant of one million cubic for the conversion of natural gas and refinery gases, oy 

feet daily capacity gas was manufactured by both the manufacturing gas from propane, butane and natural gaso- 

means of partial combustion and injecting into the line, or the production of oil gas, utilizing the sensible heat 
hot gas so produced either the same or other substances of the gas for carburetting or “cracking”’. 





from petroleum sources to increase both the b. t. u. per cu. As the gas making and injection apparatus are brick-lined, 

ft. of the gas and obtain liquids suitable for motor fuel and any carbon or coke formations are readily removed, usually 

other purposes. by “purging,” and the “upkeep” cost is decidedly low, 
The plant was built to operate either at practically atmos- Operations easily regulated to produce desired results are 

pheric pressure or as high as 50 pounds. Higher pressure then practically automatic. 

may be used if desired. In addition to the large plant first herein mentioned, g 


The raw materials utilized were casing head gas, residue small one was built to demonstrate the commercial possi- 
gas, butane, a so-called mineral seal oil, and natural gaso- bilities of operating upon gases containing hydrogen sulphide 
line containing various percentages of butane and small by submitting a portion of same to partial combustion and 
percentage of propane. oxidation, thereby converting the hydrogen sulphide to syj- 

Mineral seal oil, used for 


| phur dioxide, washing the 
cooling, washing and car- 


gas so produced with water, 
utilizing the sulphur dioxide 
solution so obtained to wash 
fresh gas, containing hydro- 








buretting was also again 
utilized for gas making, and 
from such operations it was 


























judged that even residual | g . ——— gece conswortes) sen sulphide, and _ thereby 
fuel oil could be profitably f . / removing the hydrogen sul- 
employed, especially as the | | - } yr phide and precipitating sul- 
U. G. I. has a “Heavy Oil ine ¥ | phur. 
Nebulizing System”, which 4 ae | The plant was operated 
makes possible the use of " 4 N upon casing head gas and 
such oil, containing as high aonene ? | Soe | seoesere | the above results obtained, 
as 10 to 15 per cent of. coke, a | | and it was also found that 
for carburetting. <) | | | | due, probably to polymeriza- 
It was found that the ‘i { q | i { tion, at least 60 per cent of 
process described was capa- g — = ae 4 u \ . the liquid content of the t 
ble of competitive use, both N original gas of a heavier § 
for industrial installations, | a coe Se baume gravity could be ob- | 
and domestic use in many : _| tained by the first operation. 
selected communities (espe- Such a process appears to 
cially in those to which a re- aes ee eae ee A eer Ul inte the ceteet, ienited and parcai hold promise of commercial 
finery 1S adjacent), as a sole combustion maintained. When the gas desired for that operation is obtained, use both for casing head 
: i e 1-6 additional material may be injected at various points, either in the retort : 
source of artificial gas or itself or the “fixing”? chamber or both to produce the required gas for com- gas, natural gas, residue gas, 
as an auxiliary to present timpson and Nauide: From the “ésing” chamber she ess pase to the refinery gases, and othe 
facilities. consumption. gases containing hydrogen 
Gas may be produced of, sulphide. 
practically speaking, any b. t. u. per cu. ft. that may be The plant of. one million cu. ft. daily gas making capac- 
desired for commercial use to compete with gas manufac- ity proved that a new market for natural gasoline and butane 
tured from other substances and even natural gas under lines at the door of the natural gasoline manufacturer. 
some conditions. He can either produce butane free gasoline at his plant | 


The b. t. u. efficiencies of this process, based on the b. t. u. and convert the butane into gas and liquids suitable for 
of the raw materials used for gas making, and the finished motor fuel having high “anti-knock” qualities, and other 


gas produced, are, at present, approximately as follows: products, now usually produced from coal, or he can ship 
Natural Gas................. ......from 90 to 95 per cent his butane or natural gasoline, similar to Grade C, to se- 
Refinery Gases..... : from 90 to 95 per cent lected points where the gas made from both may be sold. 
eee from 85 to 90 per cent He can also rectify the natural gasoline at the location 
Natural Gasoline... from 85 to 90 per cent where the manufactured gas is to be sold, thereby obtaining 
eae from 70 to 80 per cent a butane free gasoline for sale in the same and adjacent 

The specific gravity of the gas produced from the raw _ territory. 

materials named, excepting that of gas oil, was similar to The producer of crude petroleum may manufacture gas 

that of water gas carburetted with butane, as reported by the to supply same either for repressuring or other uses. 

Bureau of Mines, and, should not appreciably affect the The refiner can supply gas of practically any desired 


capacity ratios of existing distribution equipment. b. t. u. required for consumption in his own city. 
The gas making equipment can be used interchangeably The natural gas company can at a “city gate” convert 


1Whealton & Townsend, Inc. 
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part of its natural gas into a gas of lower b. t. u. per cu. 
ft., with increased volume, that depending upon the b. t. u. 
of the gas made, thereby regulating the b. t. u. of the gas 
supplied, say to 850 b. t. u. per cu. ft., enabling it to both 
conserve gas, and if it is short of gas, it can, by substituting 
oil as raw material in the place of natural gas, quickly 
supply gas to aid in caring for its “peak load”. 

Apparently as these long natural gas transmission lines 
increase in number some such procedure must some day be 
followed out, and the sooner it is done the better for all 
concerned. 

At Hornell, New York, converted natural gas and oil gas 
is used, as desired with natural gas. At Olean, New York, 
refinery gases converted and used with natural gas. 

In each case only partial combustion of the raw materials 
being employed for the gas making. 

At the last meeting of the American Petroleum Institute 
in Chicago the over-production of gasoline was stressed 
with the consequent great increase in stocks placed in 
storage during the past year. 

It was suggested that refiners must cut down “runs” 
until the surplus is disposed of, and thereafter, “run” so 
that the present overstock of gasoline will not occur. 

Such procedure will undoubtedly decrease the use of 
natural gasoline, 


If the gas sold at 40 cents per 1,000 cu. ft., additional 
receipts $5,974.85 per day, making. the return per gallon 
approximately 7 cents per gallon. 

If the daily production of natural gas in the Appalachian 
field is as it has been stated to be, namely, approximately 
350,000,000 cu. ft. per day, and the b. t. u. per 1,000 cy, ft 
figured as 1,000, the mixed gas will be approximately 900 
b. t. u. per cu. ft., and the gas comparable with natural gas 

Figuring the butane in the natural gasoline as 29 ner 
cent, if that removed and converted into gas, and a butane 
free gasoline produced, the amount of 
would be 119,497 gallons. 

If the butane converted into gas of approximately 520 b. 
t u. per cu. ft. and 5% gallons required per 1,000 cu. ft, the 
gas produced would amount to 21,727,000 cu. ft. per day. 


butane available 





Cost 
21,727,000 cu. ft. per day at 2 cents...........................$ 43454 
Pumping into main lines at 3 cents per 1,000 cu. ft... - 651.8] 
$1,096.35 


If the mixed gas sold at 35 cents per 1,000 cu. ft.....$7,604,45 
Less costs ...- 1,096.35 


$6,508.10 
119,497 gallons 








which, practically 
speaking, must be 
produced each day, 
and which the last 
Bureau of Mines re- 
port shows has late- 
ly increased some 
250,000 gallons per 
day. 

As it is reported 
that two large natu- 
ral gas lines are to 
be constructed to 
transport natural 
gasoline from the 
Appalachian fields to 
the eastern seaboard, 
the following three 
examples are pre- 
sented to give an 
idea of what might 
be done in that field 
both to conserve the 
natural gas and de- 








Stabilizing plant for pressure still distillate. 


butane used approxi- 
mate return per gal- 
lon 5-78/100 cents, 

While the butane 
free gasoline should 
be worth approxi- 
mately 3 cents per 
gallon more than the 
market price for 
natural gasoline, 
which on the 477- 
989 gallons amounts 
to $14,339.67 per 
day. 

If, at present, 
there is left in the 
natural gas about the 
same amount as in 
the natural gasoline, 
that could be extract- 
ed and converted in- 
to gas, producing 
some 21,727,000 cu. 
ft. gross, net 17,- 


(Courtesy C. F. Braun & Co.) 








crease the output of 
natural gasoline. A 1929 survey gave the amount of natu- 
ral gasoline produced in those fields as 597,478 gallons. 

If the 597,486 gallons of natural gasoline converted into 
gas of approximately 520 b. t. u. per cu. ft. and 5 gallons 
required per 1,000 cu. ft., the gas produced would amount 
to 119,497,000 cu. ft. per day. 


Cost 


119,497,000 cu. ft. 2 cents per 1,000 cu. ft....... 2 
Pumping into main lines at 3 cents per 1,000 cu. ft... 3,584.91 
Total....:.:. Pee .....95,974.85 
Financial Returns 
Ij the mixed gas sold at 35 cents per 1,000 cu. ft. 
119,497,000 cu. ft. at 35 cents per 1,000 cu. ft.........$41,823.95 
Less cost 5,974.85 


$35,849.10 
per gallon 





597,486 gallons 
6-3/100 cents. 


used, approximate return 


913,096 cu. ft. per 
day, and increasing the revenue from butane on the same 
price basis for gas sold as in estimate No. 2, namely, about 
($6,508.10-$1,334.55) $5,173.55 per day. 

While in the foregoing estimates the raw materials utilized 
are natural gasoline containing butane, and butane in the 
same conversion apparatus natural gas itself may be the 
raw material or gas oil, or residual, fuel oil. 

In the foregoing the gas making cost has been estimated 
as somewhat lower than if the gas was made at plants to 
which the natural gas or butane must be shipped. 

As the producers of crude oil now work together under 
existing laws it appears that the manufacturers of natural 
gasoline may do so both to obtain this market for gas, and 
their marketing situation, making them as free as 
possible from the hitherto constant see-saw between supply 
and demand. 


stabilize 


Australian road builders are experimenting with a new 
paving material made from oil shale. 
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The Effects of Controlled Pressure on 
Flowing Oil Wells 


(Concluding Paper) 


By I. B. WILLIAMS 


HE design of any device or the operation of any 

process for flowing oil wells should incorporate cer- 

tain principles discussed in a previous paper in order 
to be successful in securing (a) normal daily production, 
(b) retardment of water encroachment, (c) decrease in 
gas-oil ratio and (d) increase in ultimate production. 

In Figures 3 to 6 are shown the details of an oil well 
flow device, the design of which incorporates these prin- 
ciples of pressure control which are necessary to secure 
the results (a), (b), (c) and (d), as explained in the fol- 
lowing discussion, accompanying which are the results of 
tests over long periods under actual field conditions. 

Obtaining Normal Daily Production 
The fluidity of the oil at and near the face of the sand 


oil sand reservoir to the sand face or the bottom of the 
well. The amount of back pressure which may be applied 
without reducing the daily normal oil production is far in 
excess of that amount necessary to prevent the flow of 
water toward the well. Water does not absorb gas except 
to a limited extent. There is no change in fluidity of the 
water, hence the flowing characteristic is unaffected by in- 
creased static pressure. The change in the differential 
flowing pressure affects only the quantity of water flowing 
per unit time. 
Decreasing the Gas-Oil Ratio 

In order to reduce the gas-oil ratio, the oil must be ad- 
mitted into the flow line at a rate of flow which is no 
faster than the sand can deliver it under the conditions of 











Fig. 3 








Fig. 5 





is increased by the proper regulation of back pressure 
resulting from imposed restriction in the flow line at or 
near the face of the sand. 

A constant uniform flow of a portion of the natural gas 
is admitted into the flow tube, independent of the oil inlet 
of the flow tube. This flow of gas serves three purposes: 
First, it insures a proper mixture of the oil and gas prior 
to flowing; second, it creates a steady piston flow in the 
flow line, and third, it acts as a governor on the entire 
mechanical structure to maintain uniform flow, prevent 
long heading, and insure the maintenance of a constant 
casinghead pressure. 

Retarding Water Encroachment 

The application of back pressure imposed by restricted 

oil flow reduces the differential flowing pressure from the 


equilibrium which should exist between the fluidity of the 
oil and the differential flowing pressure. 

These conditions obtain when, due to the imposed back 
pressure, the fluidity of the oil sand is raised to a maxi- 
mum by absorption of natural gas and lighter fractions at 
the same time that the differential flowing pressure from 
the formation to the sand face is decreased to a minimum. 

There is a critical point in the application of back pres- 
sure when the delivery of oil from the sand is a maximum 
and the gas-oil ratio a minimum. The delivery at such a 
critical point in the flowing life of an oil well occurs when 
the sand is first tapped. 

Thorough mixture of the oil and gas before resolving 
itself into alternate pistons of oil and gas is considered by 
the writer of especial importance to insure a minimum gas 
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Drill stem showing two Illustrating a drill 
Bettis Drill Stabilizers in string without Bettis 
. place, preventing wobble Stabilizer, encourag- 
a . and excessive vibration of ing twist - offs and 
the drill and string. crooked hole. 


Group photograph of various Bettis Products. The smaller 
rubbers are the 5” Bettis Protectors. The medium size are eas 
12” Bettis Drill Stabilizers. The largest size is of Bettis Core FULLY PATENTED 
Barrel Guide. 


When writing PATTERSON-BALLAGH Corp. please mention The Petroleum Engineer 
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we The greatest whip in the drilling 

o string occurs just above the drill 

~ collar. The vibration and cork- 

Sy screwing of the string in open hole 

Y is a principal cause of twist-offs and 

ssf crooked hole. To overcome this 

SY problem and to offer support to the 

= string so that it will retain its ver- 

e tical position, Bettis Drill Stabilizers 

“sa were designed. They have won 

= the immediate acceptance of hun- 

= dreds of drillers. 

SG 

a These Stabilizers are identical to 
Bettis Protectors in quality and 
design—simply larger in size to pass 
through casing ranging from 954” 





to 20” inside diameter. ‘The size 
mostly preferred is 10” O. D. to fit 
6” drill pipe. 


Bettis Drill Stabilizers are installed 
just like Bettis Protectors. They 
should be used in open hole from 
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SJ the bottom of the casing to the top 
a of the drill but the vital place is on 
~ the drill stem and first stand of 
~ pipe where the greatest “hinging” 
om occurs. 
~ 
m2 | 
= a 
z MPpANRTIONRS O 
= 
PA 
~ e 
s ettis Protectors 
a 7 
= You are no doubt using Bettis Protec- 
2] tors on your drill pipe within the 
= Ask for Catalog and special casing. Make the _—— yee 
= PLETE all the way down by adding 
“A Pua Sem Bettis Drill Stabilizers. Install them 
ae every 10 feet. 
© 
PATTERSON-BALLAGH CORPORATION 
il INSURANCE EXCHANGE BLDG. LOS ANGELES 
tis 
ng Texas and Gulf Coast Distributors: Oklahoma Distributors: 
vd BETTIS SALES CO., BAILEY & BECKER COMPANY 
616 Public National Bank Bidg., Houston 410 Thompson Bldg., Tulsa 
New York Office, 39 Cortlandt St. 
Ulustrating Bettis Drill Stabiliser in position __Cartied in stock « Los Angeles, Sante De Sprints eet Calgary, Alberta, Canada; New 
immediately above the collar. York City. 
When writing PatTeRSON-BALLAGH Corp. please mention The Petroleum Engineer 
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factor. In the flowing life of an oil well the mixture of 
oi! and gas is very nearly perfect at the moment the reser- 
voir is tapped, but seldom thereafter under open flow meth- 
ods. The unbalanced condition rapidly becomes worse until 
the well ceases to flow naturally, even when there is yet 
sufficient gas and gas pressure in the structure. 


The proper balanced condition can only be brought back 
and maintained by mechanical means. This involves a 
readjustment of the oil, gas and gas pressure throughout 
the formation, or what might be termed a repressuring and 
refilling of the deplet- 
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cycle, such as irregular flow, excess back pressure, mini 
mum back pressure, excess or minimum differentia] or 
minimum fluidity, out of balance. 


Results of Field Tests 


The results of a number of controlled pressure flowing 
tests on oil wells which follow were made with the oil wel 
flow device already mentioned and illustrated. 

Franz No. 3 (Magnolia Petroleum Co.), Wewoka, Okla, 

The Franz No. 3 is a Wilcox sand well, drilled to a 
depth of 4,085 feet. 


Average gas-oil 





ed area by the move- 
ment of oil and gas 
from undisturbed 
areas of the structure 
into the depleted area, 
together with a re- 
dissolving of the 
heavy residue oil in 


the depleted area 
which was deposited 
by the open flow 


drainage of the light- 
er constituents of the 
oil. 


Increasing Ultimate 


Production 
often encountered 
Increased econom- 


ical ultimate produc- 





in construction work. 
shown hauling a big oil engine to its future home. 





Problems of oil field transportation similar to that pictured above are 


Eight teams of horses are 


ratio on open flow 
1,100 cu. ft. per bbl 
Average monthly 
rate of decline, open 
flow, 15 per cent, 
During + the month 
January, 1927, 4 
28-day test was run 
to ascertain the aver- 
age daily production 
prior to the installa- 
tion of the controlled 
pressure flow device, 
with the following 
results: 


of 


Average daily pro- 
duction of oil, Janu- 
ary 1-28, 1927, 515 


barrels. 








tion is believed to be 
a natural result if wells are produced as herein advocated. 


Artificial stimulation and unrestricted open flow under 
high gas factor, while it increases daily production 
for a short time, also is the surest way of insuring 


minimum ultimate production from a well or a structure. 
Such artificial stimulation, in 


(estimated), 10 
cu. ft. per barrel. 


per 


cent. 


Gas 


Water and emulsion 


factor (estimated), 1.100 


Figure 7 shows graphically the variation of the daily 
> 2 - 7 


production of 515 barrels, also the more 


uniform daily 


production of 840 barrels average under controlled pressure 


















the final analysis, serves with the flow device during February. 

merely to rob some of the oil reserve very rapidly, Under controlled pressure water production was com- 
with the detrimental a cone ree pletely stopped, while 
effects of water en- wane ae = , | the gas-oil ratio for 
croachment, depletion | the month of Feb- 
of the gas and gas | ruary averaged 315 
pressure at and near — cubic feet of gas per 
the face of the sand, CURVES SHOWING COMPARATIVE | barrel of oil. 

and effective plugging PRODUCTION BY OPEN-FLOW AND | Pressure readings 
of the pores w ith et ne San METHODS | were taken with a re- 
heavy viscous residue cording pressure 
oil from which the | gauge, and the gas 


lighter constituents 












volumes. measured 








have escaped. Pm ie 7 Me - with an orifice meter, 
It readily can be E - +OPEN FLOW +-——}—+#0++——CONTROLLED PRESSURE 4 both instruments hav- 
appreciated that the | > pc temay apate oy poe Age comes oy | | ing been tested for 
problem of flowing ee ee =n | | accuracy just prior to 
oil wells is not merely a” | installation. 
a problem of raising ad | The results obtained 
the accumulated oil | with controlled pres- 
out of the well hole, lo —p— wer toe ket sure over a period of 
which is in itself a 10 months are as 
comparatively simple follows: 
matter. The successful solution of the problem is to insure Boene No. 3 
that the economic maximum amount of oil will be obtained Bbls. Oil. Cu. Ft. Gas Per 
from the formation. The problem, therefore, must be con- Date Title Mune Bbl. of Oil Water Prod. 
sidered as a flowing problem from the sand reservoir all February, 1927 840 315.5 None 
the way to the top of the ground. A completely balanced March, 1927 883 301 None 
condition must be maintained, all phases of which, from April, 1927 669 Meter removed None 
the sand reservoir to the top of the ground, are in equilib- May, 1927 555 Meter removed None 
rium. It is manifestly impossible to maintain such a bal- June, 1927 638 Meter removed None 
anced condition by having even a single phase in the entire July, 1927 610 Meter removed None 
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AOD Ral) FORCE FEED 


UBRICATORS 








MeCORD CLASS “LD” 
Two Feed, 2 Qt. Capacity 


It’s an inherent characteristic of McCord Lubri- 
cators to deliver minute quantities of oil against 
high pressures. The pumping units can be ad- 
justed to deliver quantities of oil varying from 
a fraction of a drop to a constant stream. Ad- 
justments once made remain unchanged. They 
are not affected by extreme temperature changes. 
They deliver the same quantity of oil, regardless 
of viscosity. 

























MeCORD CLASS “LD” 
Four Feed, 1 Gal. Capacity 


A McCord Lubricator is the only one of its kind 
that shows the oil actually being delivered to the 
cylinder or part being lubricated. Another safe- 
guard that makes for dependable service is that 
undetected leakage is impossible. The construc- 
tion of McCord Lubricators makes immediately 
evident any leaks, since oil will accumulate on top 
of the reservoir. 











RS 


— 3 he 


MeCORD CLASS “LD” 
Nine Feed, 2 Gal. Capacity 
All McCord Lubricators are equipped with hand 


crank for hand flushing, reservoir filler cap, drain 
plug fitted at bottom of reservoir, reservoir gauge 
glass, and, where desirable, two compartments for 
feeding different kinds of oil. The problem in- 
volved in selecting the proper lubricator makes 
it impossible to list standardized data. 














MeCORD CLASS “LD” 
Sixteen Feed, 3 Gal. Capacity 


McCord engineers will gladly co-oper- 
ate and make the most satisfactory 
recommendations upon submission of 
your requirements. From one of the 
four McCord Class “LD” Lubricators 
a unit can be selected to meet any 
condition or service. 
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LUBRICATOR DIVISION 


Detroit 





Michigan 








When writing McCorp Raptator & Mrc. Co., please mention The Petroleum Engineer 












































“J 
io 2) 


August, 1927 638 Meter removed None 
September, 1927 540 Meter removed None 
October, 1927 484 Meter removed None 
November, 1927 375 Meter removed None 


On this well an examination of the records and produc- 
tion curves shows that: 

1. Normal daily production was increased. 

2. Water production was completely stopped. 
3. Gas-oil ratio was reduced. 


4. Ultimate production was greatly increased. 


The well was produced during the 10-month period en- 
tirely on its own gas and gas pressure. One of the most 
interesting features was the increase in casinghead work- 
ing pressure from 320 pounds to 370 pounds with a pro- 
portionate increase in oil production. On April 5, 1927, 
the casinghead pressure had reached 370 pounds and the 
oil production on that day was 928 barrels. 


Mary Carter No. 1 (Barnsdall Oil Co.), Seminole, Okla. 


Hunton lime well. 

Depth, 3,920 feet. 

Oil 

Just prior to the application of controlled pressure with 
the flow device in the Mary Carter No. 1, an open flow or 
natural flow test was made for a period of 30 days, fol- 
lowed by a tubing packer test of 43 days. The table below 
gives the results of the natural and packer tests: 


formation 20 feet thick. 


Date, 1927 Oil Gas Gas Factor 
July 28 to Aug. 28 223.6 290,887 1,319 Natural Flow 
Aug. 30 to Sept. 30 197.8 337,012 1,733 Tubing Packer Flow 
Oct. 1 to Oct. 13 173 290,355 1,678 Tubing Packer Flow 


Water production on natural flow, none. 
Water production of packer flow, 10 per cent. 
Average gas-oil ratio on packer flow, 1,705. 
The results obtained by controlled pressure with flow 
device over a period of 11 months show: 

Average gas-oil ratio for the entire period, 778. 

Gas factor at present date, 660. 

Depth of flow device, 3,780. 

Water completely stopped by operation of flowing device. 
Torsey-Baker No. 2 (Magnolia Oil Co.), Weleetka, Okla. 

Well drilled in 1923. 

Depth of well, 3,100 feet. 

Well being produced by swabbing and flow by long heads. 

The Torsey-Baker well was the first well that controlled 
pressure with the flow device applied. <A deal of 
experimentation was carried on during 1926. 


great 


It is worthy of note that most of the tests used for this 
equipment extend over a long period of time, from a few 
months to nearly a year. In the opinion of the writer, a 
few days’ test of any method on an oil well does not yield 
conclusive evidence of the merits of the method because of 
the extremely slow adjustment in the sand reservoir. It 
may also be noted that all the wells under discussion had 
practically reached the end of their natural flowing life, 
due either to water encroachment or pressure depletion in 
the sand area immediately surrounding the well. 

An inspection of the records of these tests will disclose 
that in each case the following was accomplished: 

A. Increased daily production over the method employed 
at the time of application of controlled pressure with the 
flow device. 


b. 
‘.. 
D. 
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Water production stopped. 
The gas-oil ratio reduced. 


Ultimate production greatly increased or indicated 


where sufficient time or length of record was not available 


Conclusion 


In conclusion, it is emphasized that each well is an indj. 


vidual problem. 


No one set of conditions that Operate 


satisfactorily in one well can be applied to another well 


and be expected to produce the same results. 
a coincidence if they did. 


It would be 
Each well has a different rate 


of open flow decline, even wells drilled into the same sand 


with the same amount of penetration. A 


well 


drilled 


slightly into a sand, as a rule, has a slow rate of decline 
Each well has its own maximum delivery capacity from 


the sand and this very seldom can be compared with another 
well because there are too many variables. 


It is therefore of extreme importance in applying pres. 
sure control with any flow device to ascertain the condj- 
tions likely to be encountered in making an installation and 
adjust the elements of the device to meet these conditions, 
Actual experience of handling flowing wells is necessary 
in order to secure results. 


(3) 
8 ) 


Fic. 3 
Details of Kellogg-Williams Flow Device 

Body of flow device. 
Gas orifice plug seat (threaded for taper plug). 
Gas orifice tapered plugs. 
Cylindrical cover housing for covering and protect- 
ing gas orifice plugs and seats, seated on lead gas- 
kets to prevent fine sand and debris from plugging 
gas orifices. 
Lead gaskets for cylindrical cover housing seats. 
Screw clamp for holding cover housing in place 
(threaded to permit tight seating on upper gasket 
and to hold housing cover firmly against lower gasket). 
Jewel mounted gas orifices in gas plugs. 
Oil choker. 


Oil choker threaded seat. 


Fic. 4 
Details of Kellogg-Williams Flow Device 


Gas orifice plug seat (threaded for taper plug). 
Gas orifice tapered plugs. 


Gas inlet holes drilled in body of flow device. 
Fic. 5 
Details of Kellogg-Williams Flow Device 


Screen cover over gas inlet holes (12) drilled in 
body of flow device. 

Gas-oil mixing chamber cup drilled and spot welded 
inside the flow device. 


Gas inlet holes drilled in body of flow device. 
ic. 6 
Details of Kellogg-Williams Flow Device 


Gas orifice tapered plugs. 


Jewel mounted gas orifices in gas plugs. 














THE PETROLEUM ENGINEER for JANUARY, 1930 79 





: very Year SLAVS § « . OUNG: 


\ 


Pa 
“a2 








m 





as- 
ing 


ace 
ket 








| in 


ded 


UNIONS 


When writing JEFFERSON UNION Co., please mention The Petroleum Engineer 





























80 THE 


- Observations Regarding the 


PETROLEUM ENGINEER for JANUARY, 


1930 


Critical Velocity of Venezuelan Wells 


By F. P. DONOHUE 


HE subject matter of this paper is based upon work 

done upon flowing wells in the Maracaibo Lake Basin 

of Venezuela. The Lago Petroleum Corporation had 
extensive production in this area, ratios were low, 
and the problem was whether careful handling of the 
wells with respect to flowing conditions and conservation 
of the gas we could keep the wells flowing down to a point 
where an ordinary working barrel could handle the produc- 
tion, thereby avoiding the heavy cost of gas lift installation 
in the lake bed. The problem was also complicated by the 
nature of the wells themselves. Production is from soft 
comparatively unconsolidated sands, 


gas-oil 
by 


inole was so pronounced, there was considerable broad- 

casting of the statement that a well _ three stages oj 
life—the flowing stage, the gaslift stage, and the Pumping 
The theory of the gaslift stage was based upon the 
fact that natural flow was usually followed by a heading 
period, this heading being supposed to be due to decline of 
pressure in the reservoir or decline in the gas-oil ratio o; 
other causes. However, gas-oil ratios usually increase with 
the life of a well up to a certain point. The fact seems to 
have been almost completely overlooked that as a wel] 
declined in production even with an increase of the gas-oi] 
ratio, there was a decline in total 


stage. 








necessitating screen pipe in all 
wells. It was necessary to keep the 
wells not only flowing, but flowing | 
without heading, as the relief of 
pressure upon making a_ head 
brought large quantities of sand 
into the well, sanding it up and 
possibly cutting out the screen pipe. 


In furtherance of the plan of 


been printed 


The substance of this article by Mr. Dono- 
hue was delivered orally before a recent 
meeting of the A. I. M. E., and has not 
in any 


publication.—Editor. 


—— volume of oil and gas which dimip. 
ished the velocity in the flow 
string, and that the velocity might 
be correlated with the well’s flow- 
ing life. 

The Amerada at the time had a 
flowing well in Central Texas upon 
which it was decided to experi- 
—_ * ment. The well had been drilled in 


other petroleum 





keeping wells flowing as long as 

possible, all wells were equipped with recording 
and tubinghead pressure gauges, separators were set at all 
wells, and about 50 per cent of the wells equipped with 
meters. All wells were tubed before bringing in. Frequent 
gauges were instituted. A large scale chart was kept for 
each well, showing daily oil and gas production, the 
oil ratio, and the tubinghead and casinghead pressures. 
deviation from normal was immediately checked and the 
dition remedied if possible. 


casinghead 


gas- 
Any 
con- 


I. Theory of Flowing Wells 
It is the writer’s belief, based upon considerable inves- 
tigation, that the flow of a well actuated by gas is mainly 
a question of velocity, a certain minimum velocity being 
necessary in the flow string to permit the gas to carry the 
oil. If this minimum velocity not maintained, the oil 
drops back and the well heads or goes dead. The point of 
minimum velocity is of course at the bottom of the tubing, 
where the gas is under heavie: 

least volume. 


is 


st pressure and occupies the 


Some years ago, when the success of the gas lift at Sem- 





Liisi 


through 51% casing for 500 barrels 
per day. It flowed up to about 300 barrels, started heading, 
and died. According to the old theory, it now needed arti- 
ficial help to flow. ve decided to try out the 
velocity theory. Upon running a string of three-inch tubing 
and giving one pull of the swab to lighten the fluid load, the 
well resumed steady flow. When the velocity at the bottom 
of the three-inch approximated five feet per second, head- 
ing again occurred and the well died. We then ran two and 
one-half inch tubing; the well flowed again until the 
velocity approached five feet per second. We then ran two- 
inch tubing, and then and one-half, the well finally 
dying in the one and one-half at sixty barrels per day, 
which had a minimum velocity of about five feet per 
second. We were tempted to run a string of one inch, but 
decided to put the well on the pump. Since then, we have 
used one inch in Venezuela, the well flowing quite steadily 
at fifteen barrels per day. 


However, v 


one 


Further experimentation upon flowing wells has made it 
apparent that velocity at the bottom of the flow string is 
the main controlling factor in the flow of oil wells flowing 
by varies with the viscosity and other 


gas. This velocity 


Headquarters of the Lago Petroleum Co., Maracaibo, Venezuela. 
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Installations of our No. 1-A, 2-A and 4-A Separators in the Oklahoma City 
Field. These separators are our standard types with no special construction 
and the production figures above are what they handled in a 24-hour period. 


ATIONAL OIL & GAS SEPARATORS are 
built with the aim to serve and secure the re- 
sults that make maximum conservation possible. 


After ten years of experience in manufacturing welded 
vessels for oil field use, the management of the National 
Tank Company did not hesitate to give to the purchaser 
an unqualified guarantee on the workmanship, strength, 
performance and efficiency of every separator they 
manufacture. 


By using National Separators of welded construction, 


you are insured against seepage, leaking rivets, poorly 
caulked joints and repair jobs on account of abuse in 
handling. 


Each and every separator manufactured and sold by 
this Company is tested with cold water to its guaranteed 
test pressure. Each separator bears a name plate 
stamped with steel dies as to its guaranteed test pres- 
sure and its guaranteed working pressure. 


Let us tell you about the advantages of National 
Separators. 


NATIONAL TANK COMPANY 


TULSA, OKLAHOMA 


When writing Nationa TANK Company please mention The Petroleum Engineer 
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qualities of the oil,—in one of our Venezuelan heavy oil 
fields this velocity is only 1% feet per second. In other 
fields, where the oil is considerably less viscous, the mini- 
mum velocity is between 4 and 5 feet per second. Repeatedly 
we have found that wells showing a tendency to head were 
at this critical velocity, and that by enlarging the choke, 
thereby permitting the gas to expand, occupying greater 
volume and increasing 


became so great as to clean the tubing. This accounted for 
the four or five heads imposed on the steady flow, 

Since excessive velocity was evidently the cause, an at- 
tempt was made to turn the flow through the annular Space 
between the tubing and the casing. This space, 8% by 3 
was too great, however, and the wells would not flow. They 
were therefore turned back through the tubing and sufficient 


c 





gas bled off through the 


























the velocity, the head- L 1000 casinghead to reduce 
ing disappeared. On the the velocity through the 
other hand, we have + 900 Figel- tubing. The wells there 
sot ea —. which = upon stopped these 
wed steadily began to wie © é 
0 teadily a . “is , casinghead Pressure (Steady) heads. Some of the 
ead as s as choke re ne 
1€ Y - oon ‘ c “rt ¢ | 700 wells, however, made 
to that point where the al some oil through the 
flowing velocity ap- | ML <a casing, and as this was 
ache > ini \ ° ; ” 
a. oer ape yw 5 undesirable the casing- 
lh weleatien alt @ Bows 
critical ve — of 5 fee «ft 20 heads on these welk 
2r second. iM . : . 
pe ‘ were shut in and the 
e , S F600 > e . 
II. Pulsating Wells S wells allowed to con- 
R : 9 tinue heading, 
We were trying to do | §- 300 . = 
i 7 re c baci 
two things with our | & ue veh as these 
lt. Met: ‘ani sueeaiiion } wells had declined ; 
wells. First, we wanted 200 : a in 
> D,// , ° 
to keep the wells flow- ee Cet uisating ) production to such a 
; + 100 : ; 3 
ing over to the pump- s point that their flow 
ing stage to avoid the velocities approached 
installation of gas lift ! : : ba 8 : Pd ia normal, they also 
equipment. Second, we Hours stopped heading and 
desired to keep the 


wells flowing without heading to avoid injuring the wells 
by pulling in excessive sand. 

The first type of well we ran across was what we called 
a pulsating well. In these wells, the casinghead pressure 
was constant, but the tubinghead pressure fluctuated (see 
Fig. 1). This was due to separation of oil and gas within 
the flow string, the oil building up the tubinghead pressure 
as it went through in slugs. As the casinghead pressure, 
the indicator of pressure on the face of the sand, was 
regular, we let these wells go on in this fashion, as no harm 
was being done by the separation in the tubing. 


II. Wells With Excessive Tubing Velocities 


The next type of 
well encountered 
was that in which 
while flowing prac- 
tically steady made 
four or five heads 
during the twenty- 
four-hour period 
superimposed upon 
the steady flow. 
Pressure charts for 
twenty-four hours 
resembled in gen- 
eral the pressure 
curves in Fig. 2. 

Investigation 
showed that the oil 
in these wells was 
very viscous, and 
that tubing veloci- 
ties ran as high as 
29 feet per second, excessive for wells of this viscosity. What 
was occurring was that due to the size of tubing used, 214- 
inch, there was insufficient venting area. Pressure accu- 
mulated in the casing behind the tubing, cutting down pro- 
duction due to increased back pressure, until that pressure 





Venezuela Oil Concessions Properties, Cabimas, Venezuela. 


flowed normally, 


IV. Wells With Suitable Tubing Velocities, 
But Out of Time 


The third type of well, and the ones needing the most 
careful handling, were the wells which we characterized as 
being “out of time”. These wells had sufficient gas to give 
them a good flowing velocity, but, for a reason not imme- 
diately apparent to us, would surge or head. The cause was 
finally traced back to the effect of the large volume cham- 
ber between the tubing and the casing. Something in the 
well or at the tubing head would get this volume of gas to 
pulsating widely. This produced a surging effect in the 
flow string, and when it became wide enough, got the well 
to heading badly. 
We found that by 
pulling the tubing 
and running a 
packer, thereby 
eliminating the vol- 
ume chamber, the 
wells went back to 
steady flow. How- 
ever, this was con- 
siderable trouble, 
and we _ looked 
about for an easier 
method. 


Apparently once 
the column of gas 
got surging back 
of the tubing, the 
condition kept get- 
ting worse and 
worse, eventually 
causing the well to head, and perhaps to cease flowing alto- 
gether. During the head, gas escaped from behind the 
tubing into the flow string in large quantities, thereby re- 
ducing the pressure behind the tubing to such an extent 
that gas went into the annular space instead of into the flow 
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string, causing a dead period until the pressure } 700 
had built up sufficiently. — The older and smaller 
the well, the greater time it took to fill the annular , #00 
space, and the greater time between heads. = 
We accordingly figured that if we could keep § 
the gas from escaping from behind the tubing on Ss _ 
surges OF heads we could get the wells steadied . 
down again. Bottom hole chokes were suggested, a 600 
but were discarded because ot the difficulty of ad- ; 
justment. Adjustable chokes for the Christmas % 
tree were found to be successful. When a well 1 600 
got “out of time,” as indicated by a surging or N 
heading condition while there was still ample gas ®t 300 
for velocity for steady flow, an adjustable choke N 
was placed in the Christmas tree. A production “}200 
foreman then waited for a head, as indicated by 
the tubinghead pressure rising and the casinghead /00 
pressure falling. He then choked the well until 





Fig-2- 


Casinghead Pressure 


cial 


Tubingh ea” Pressure 





the casinghead pressure ceased to decline, but not 
enough to kill the well. This prevented the escape 
of gas from the annular space, and reduced the 
well to steady flow, though at a low rate, due to the choke. 
The choke was then opened very gradually, care being taken 
not to allow the gas to escape from behind the tubing, until 
the well was at its former production rate on steady flow, 
the surging and heading with its pulling in of sand having 
been eliminated. 


V. Wells With Insufficient Velocity in the Flow String 


The final type of flowing well was the familiar one where 
the production of oil and gas had decreased to such an 
extent that the total volume of oil and gas was insufficient 
to give the necessary minimum velocity. Such wells could 
be brought back to steady flow by the introduction of extra 
gas or air, or by running a smaller size flow string as de- 
scribed in Section I of this paper. This type of well is too 





6 3 12 r &§ /8 2! 24 
Hours 


well known through gas lift literature to need further de- 
scription. 


VI. Conclusions 


The writer would put forth the following conclusions on 
flowing wells, provided they are flowing with gas and not 
by hydrostatic pressure. “ Wells in such fields as the Sem- 
inole, where there is neither hydrostatic pressure or suffi- 
cient gas to lift the oil are also excluded. 

1. That flow velocity furnished a convenient and accurate 
index for estimating the flowing potentialities of a well. 

2. That unless a certain minimum velocity, depending 
upon viscosity and other factors, is attained, a well will not 
flow even though it has sufficient gas available mechanically 
to lift the fluid. 


Plans Announced for Refinery in Montana 


HE Laurel Oil and Refining Company has announced 
plans for the construction of a million-dollar refinery 
to be located at Laurel, Montana. 

The company, which was recently formed, is backed by a 
group of West Coast and Kansas business men, headed by 
Alfred J. Deischer of Winfield, Kansas; F. W. Camp and 
Roscoe Nelson, of Portland, Oregon. San Francisco in- 
terests are also associated 


large refinery which the Laurel Oil and Refining Company 
proposes to build. 

The plant, when constructed, will represent a modern in- 
stallation, being very compact and efficient and will com- 
prise the following general units: 

(1) A topping and reducing pipe still unit producing anti- 
knock gasoline and distillate and running the crude down 
to heavy residuum. 





with the new enterprise. 
The plant will have an in- 
itial capacity of more than 
one thousand barrels of gas- 
oline daily. It is to be 
erected upon a site of one 
hundred and three acres, 
which was recently pur- 
chased by the company. The 
site is particularly advan- 








(2) This residuum will 
then be transferred hot to a 
modern continuous coking 
or asphalt plant, which will 
produce coke or asphalt as 
desired. 

(3) The latest and most 
efficient process for the con- 
tinuous treating of the gaso- 
line produced will be in- 








tageous, being located ad- 
Jacent to the City of Laurel, Montana, on the railroad 
branch and main highway. It is also adjacent to the Yel- 
lowstone River, . 

The design, construction and operation of the plant will 
be in the hands of the Smith Engineering Company of Kan- 
sas City, which has been awarded the contract for the erec- 
tion of the first unit. The initial unit to be constructed at 
a cost of $1,000,000.00 is the first section of the ultimately 


stalled. 

(4) Necessary auxiliaries, such as an efficient steam 
generating plant, refinery transfer pump house, storage 
tanks, office, loading rack, etc., will be supplied. 

The plant will be provided with an adequate fire fighting 
system, together with proper water mains and fire plugs. 

The Laurel Oil and Refining Company plans to install 
a complete lubricating oil plant in the very near future. 
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Service Plants MAIN OFFICE AND PLANT . 
»s Angeles, Calif. HOUSTON, TEXAS Export Office 
Uklahoma City, Okla. New York City, N. Y. | 
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The Rotary Method of Drilling 


is now being used in oil fields 
throughout the world. 


Hughes Rock Bits and Cones have | 
played an important part in broad- | 
ening the scope and economies of | 
the Rotary through their fast and | 
safe drilling of all hard and sem | 
hard formations. 
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Oil Furnaces for Processing Oils 


FRANK PRAEGER! 


URING the last five years the question of heat trans- 

fer in furnaces has become of increasing interest to 
that portion of the petroleum industry engaged in 
processing oils. This has been due in part to the enormous 
increase in the quantity o 
and in part to the widespread adoption of cracking meth- 
ods requiring high rates of heat transfer. In either case it 
has been found necessary to transfer great quantities of 
heat to oils, and questions of cost of equipment, 
ground covered, operating costs and maintenance costs of 
large installations have become important. 


f oils raised to high temperatures, 


area of 


Accordingly, alert refiners have been investigating various 
types of furnaces with a view to finding one of reasonably 
low first cost, small ground area, simple operation elt a 
fuel consumption (or 


tact with the surface of the solid than would be the case 
if the solid and the fluid did not change their relative posi- 
tions. It has been found that in every furnace there is at 
least some transfer of heat by each of the three methods. 

When heat is transferred either by conduction between a 
solid and a fluid or by it has been found that 
there film of the fluid next to the 
sclid. This film has a temperature between that of the 
solid and that of the remainder of the fluid, and acts as an 
insulating agent, rate of heat transfer. 
Thus, in an oil heating furnace of the convection type, we 
find a hot body of flue gases around the container of the 
oil, a thin film of much cooler flue gas in immediate con- 
tact with the container, the container itself at a somewhat 


convection, 
is always a stationary 


decreasing the 





high efficiency) that will transfer lower temperature than that of the film of flue gas, a film 
heat in quantities great enough for their needs, generally of oil inside the container and in immediate contact with it. 
and finally the 


in quantities 
greater than those 
of previous instal- 
lations. 

The normal 
approach to the 
problem has been 
to look for 
means of increas- 


some 


ing the coefficient 
of heat transfer 
from the heating 
elements (hot flue 
gases, masonry, 
etc.) to the oil 
being processed. 
This coefficient is 
usually expressed 
as the number of 
heat units (B. T. 
U.) transferred 
per hour, per 
square foot of 
contact surface 
between the oil to 
be heated and the 








Aero pulverizer firing pulverized petroleum coke. 


body of the oil 
inside the con- 
tainer at a lower 
temperature than 
that of the con- 
tainer or the sta- 
tionary film of oil 
in contact with it. 
There are, then, 
two films of fluid 
which tend to de- 
crease the rate of 
heat transfer 
When the fluids 
are in motion 
these films de- 
crease in thick- 
ness (molecules 
being torn away 
by the motion of 
the main body of 


the fluids) and 
the greater the 
° velocity of the 


(Courtesy Foster-Wheeler Corp.) fluids the thinner 








heating apparatus, 
per degree Fahrenheit Mean Temperature Difference. The 
Mean Temperature Difference, of course, is determined by 
the logarithmic formula, and for great differences in tem- 
perature is approximately equal to the difference, in degrees 
Fahrenheit, between the average temperature of the element 
of the furnace giving up heat and the average temperature 
of the oil being heated. 

Heat is basically transferred either by 
the warmer and cooler 


contact between 
(known as the transfer of 
heat by conduction) or by the propagation of radiant heat 
trays from the body to the body 
as the transfer of heat by radiation). The transfer of heat 
by convection is ‘hated from the transfer : heat by con- 
duction. The term refers to the transfer of heat between 
a solid and a fluid (either a liquid or a gas), pene the fluid 
is in such motion that more of its molecules come into con- 


bodies 


warmer cooler (known 





‘Alcorn Combustion Com pany. 


the films. How- 
and always effect 
some decrease in the rate of heat transfer. 

The substitution of pipe stills for the older type of shell 
stills decreased this difficulty and improved the coefficient 

heat transfer by 
tionary films of oil inside the tubes and of flue gas outside 
of the tubes (due to the increased velocities of both oil 
and gas). 


ever, the films never entirely disappear, 


decreasing the thicknesses of the sta- 


the majority of heat was 
coefficient of heat thus 
flue coming 
and in the most 


furnaces 


The 


In the older types of 
transferred by convection. 
transferred varied with the weight of 
into contact with the tubes of the still, 
efficient types of furnaces followed quite closely the Car- 


(== 9? 207 


gases 


rier equation : 
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The FIELD CREW 


In rain or snow or bitter cold of blizzard swept northern 
areas — through mosquito infested swamps under south- 
ern skies — in all weather, all seasons and all climates, on 
solid ground or water-bound, the field crews carry on. To 
make hole or to maintain production at any cost — this 
is their loyal creed. 


Quality in men calls for Quality in equipment, and Quality 
Equipment is found at any Frick-Reid Store. 


Sucker Rods, Pull Rods, Plunger Working Barrels (Pumps), etc. 
AXELSON MACHINE COMPANY 


Dreadnaught Rotary Equipment, Water-Cooled Drawworks, Straight-Line 
Crown Blocks, Traveling Blocks, Pumping Hoists, ete. 


BEAUMONT IRON WORKS COMPANY 


Oil Country Boilers and Tanks 


DONOVAN BOILER WORKS 


Rubber-Covered and Friction Surface. Our Own Specifications 
FRICK-REID SERVICE BELTING 
Seamless and Lapweld Tubular Goods 
JONES & LAUGHLIN STEEL CORP. 
Power and Steam Pumps, Pipe Line Equipment 


NATIONAL TRANSIT PUMP AND MACHINE CO. 
Valves for the Petroleum Industry WILLIAM POWELL COMPANY 
Grips, Clamps, Beam Hangers. The “Sure Grip” Line J. P. RATIGAN 


Gas Engines, two and four-cycle; Band Wheel and Direct-Drive Pumping 
Powers, Refinery Equipment 


JOSEPH REID GAS ENGINE COMPANY 


Wire Lines, Gas and Electric Welding Wire 


JOHN A. ROEBLING’S SONS COMPANY 


“Camel Hair” and Stitched Canvas Beltings, Belt Clamps 
ROSSENDALE-REDDAWAY COMPANY 
Valves, Fittings and Tools for Steam, Water, Gas, Oil and Air 
WALWORTH COMPANY 


Manila Cordage, Drilling Cables, Bull Ropes, Cat Lines, etc., Either Water 
Flex or Plain WHITLOCK CORDAGE COMPANY 


Our nearby store will be glad to give you complete 
information covering any of our equipment 


FRICK-REID 


SUPPLY CORPORATION 


Pittsburgh .... Tulsa 


and Branches 


When writing Frick-Re1p Supply Corp. please mention The Petroleum Engineer 





a ES oe 





Ne eR 


a . won 


ee a 











THE PETROLEUM ENGINEER for JANUARY, 1930 89 


In this equation, "G coefficient of heat transfer, B. i. 
U. per square foot per hour per degree Fahrenheit Mean 
Temperature Difference ; w = mass velocity of the gases 
= pounds of flue gases flowing through the tubes per sec- 
ond per square foot o1 clear area in the plane through the 
center lines of the tubes of any row. The equation was 
designed for the case ot hot gases flowing at right angles 
through a close bank of tubes. 

Certain pipe still furnaces of the convection type are 
equipped with powerful hot air fans that pick up the ma- 
jority of the flue gases en route to the stack and drive 
them through the tube sections with the fresh products of 
combustion. This recirculation of flue gas increases the 
mass velocity of the gases passing through the tubes and 
increases greatly the rate of heat transfer. It can be used 
quite successfully with most varieties of convection furnaces, 

In recent years there has been an increase in furnaces 
utilizing the transfer of heat by radiation. This type of 
heat transfer has numerous advantages. 

Rates of heat transfer are very high, as they tend to 
follow the Stefan-Boltzmann formula, in which the heat 
transfer per hour equals 


pe A [( a )' . (-100 7 


“A” is the area of the surface exposed to radiation, 

in square feet; “p” and “ec” are constants based on 

the radiating and heat absorbing qualities of the ma- 
terials used and the furnace conditions generally; 

“Ty” is the temperature in degrees Fahr., absolute, of 

the radiating body or substance; “T.” is the tempera- 

ture in degrees Fahr., absolute, of the body being 
heated. Obviously, as the difference between “T1” and 

“T.” increases, the amount of heat transferred per 

hour increases disproportionately. 

In addition, the presence of the stationary film of flue 
gas in contact with the surface of the oil container does 
not hinder the transfer of heat by radiation. Not only is 
the full transfer of heat unimpeded, but also it is not nec- 
essary to have excessively hot flue gases in contact with 
the tubes. This effects a considerable saving in mainte- 
nance of tube or shell stills. 

Furthermore, since the transfer of heat by radiation is 
dependent on the difference in the temperatures of the 
radiating and heat-absorbing bodies, a great mass of flue 
gases is not needed, and the percentage of excess air is 
reduced. This makes for less possibility of oxidation of 
metal in the furnace, and tends to reduce stack losses. 

The transfer of heat by radiation is usually considered 
as of two types. In one, heat is radiated from hot bodies 
(masonry, metals, carborundum, etc.), in the furnace to 
the oil container. In this type of heat transfer the Stefan- 
Boltzmann formula applies directly. In the other type, heat 
is radiated from the flames, particles, and even hot mole- 
cules, of the flue gases. This type of radiation cannot be 
easily calculated by formula, as it is dependent on many 
considerations. Considerable work has been done in pre 
paring charts and graphs showing the rate of transfer of 
this type of heat under various conditions. The transfer 
of heat by radiation from the hot gases is always greatly 
increased by decreasing the percentage of excess air. Sev- 
eral types of furnaces are based on the transfer of heat 
primarily by one or the other of these two types of radia- 
tion, though both types are present to some extent, at least, 
Ih any turnace. 

During the last few years various improved types of 
convection and radiant heat furnaces have been installed 
i many places, so that comparisons are possible. It has 
been definitely shown that the old type of shell still does 


not efficiently transfer large amounts of heat. Similarly, 
the simple pipe still cannot handle high rates of heat trans- 
fer in a furnace of reasonable size. Certain furnaces pri- 
marily of a convection type use flue gas recirculation very 
successfully in attaining increased rates of heat transfer. 
They have, however, the additional first cost, increased 
operating expense and considerable maintenance charges of 
the recirculating equipment. The latter is an important 
item, as it is difficult, if not actually impossible, to find a 
fan that will not deteriorate rapidly under the strain of 
recirculating large quantities of flue gas at temperatures 
between 900 degrees Fahr. and 1100 degrees Fahr. 


Furnaces have been built to utilize in varying degrees 
the transfer of heat by radiation. Being a recent develop- 
ment, such furnaces have not always been operated to full 
advantage, but, even so, it has been apparent that high co- 
efficients of heat transfer have been safely obtained. These 
coeflicients are often as high as 25 to 30 B. T. U. per hour 
per square foot per degree Fahrenheit Mean Temperature 
Difference in a radiant section, as contrasted with a sim- 
ilar figure of not over 10 obtained in sections of a purely 
convection type. At the same time, when properly designed 
and operated, radiant heat furnaces have shown a regular 
temperature rise and smooth temperature gradient through 
the tubes. 


It is worth noting that the best results have been ob- 
tained in radiant heat furnaces where there have been both 
radiant and convection sections, the two types of sections 
being separate and distinct. In such a case the tendency to 
coke formation is decreased and tube longevity is increased. 


During the various stages of the development of furnaces 
there has been a constant question as to the value of air 
preheaters. As a rule, designers and builders of furnaces 
have realized their value, but many refinery executives have 
objected to them on the score of maintenance and cleaning 
costs. 


The advantages in the use of air preheaters are many. 
They conserve fuel (although this is not an important point 
in many refineries where it is necessary under present re- 
finery conditions to dispose of undesirable fuel oils and 
gases). They reduce stack temperatures, thus prolonging 
the life and decreasing the maintenance costs of the stacks. 
By furnishing hot air they increase the speed of combus 
tion and cause more efficient firing conditions and more 
even distribution of heat transfer. Ordinarily these advan- 
tages outweigh the disadvantages of cleaning and repairing 
the air preheaters, so that furnace designers usually require, 
the presence of preheaters. 


In general, it has been found that the old type of shell 
still, whether in a convection or radiant heat type of fur- 
nace, has been inferior as a heat transfer agent to a pipe 
still. Similarly, a pipe still in a simple convection type of 
furnace has been inferior to one in a convection type of 
furnace in which flue gas is recirculated, while the highest 
coefficients of heat transfer have been obtained in pipe stills 
in radiant heat furnaces. 


From the point of view of plant efficiency, the same 
order of value appears to obtain. In a modern type of 
radiant heat furnace the heat input to the oil is at least as 
large, compared to the heat produced by the fuel, as is the 
case in older types. However, this comparison is hardly 
fair to the more modern furnaces, as experience has shown 
that where an older type is designed to meet modern de- 
mands in heat input the stack losses and losses due to radi- 
ation are increased disproportionately. When placed in 
similar service this has resulted in showing that the modern 
radiant type is more efficient than the convection furnace. 
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-~BREAKS ALL 
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Complete HYDRIL equipment includes Hydraulic 
Rotary Table, 6-speed Drawworks, 3-cylinder Steam 
Engine, and Flush Joint Drill Pipe, operated where 
required through HYDRIL gas control. HYDRIL 
operates equally well with steam, gasoline or Diesel engine, of 
electric motor. 
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When writing DoHENY STONE DRILL Company please mention The Petroleum Engineer 
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LEGEND 
a AVERAGE HYDRIL WELLS 
—'—: BEST PERFORMANCE HYDRIL WELLS 
——— SLOWEST PERFORMANCE HYDRIL WELLS 
——— AVERAGE OTHER WELLS 
—'— BEST PERFORMANCE OTHER WELLS 
——— SLOWEST PERFORMANCE OTHER WELLS 


1731’ AVERAGE DEPTH 2ND STRING 
CASING OTHER WELLS 


SLOWES 


- 771’ AVERAG 
a OTHE 


‘TRING CASING HYDRIL WELLS 
~™ 


SLOWEST 
HYDRIL 


. 


HYDRIL 


drilling field in the world! 


HE five wells at Kettleman Hills equipped 

with HYDRIL averaged 93.7 days from 
spudding to 6,000 feet — compared with the av- 
erage of 126 days required by all the wells drilled 
with other equipment which have reached the 
6,000-foot depth since the discovery well. 


An average of 32 days less time to production 
worth $10,000 per day — 32 days less drilling 
expense at $500 per day! 


The slowest HYDRIL weil required 132 days 
—only 6 days more than the average for wells 
drilled with other equipment—while 
the slowest other well required 177 

days. The fastest HYDRIL well 
reached 6,000 feet in 55 days— 
18 days faster than the best per- 
formance with other equipment. 



















These figures and chart above 
are taken from Olsen’s scouting 


« DOHENY STONE DRILL COMPANY 


service reports, giving the elapsed time for all 
wells since the discovery well at Kettleman 
Hills; showing comparison of the five HY- 
DRIL wells and all wells using other drilling 
equipment. 


Kettleman Hills wells are being drilled with 
rotary equipment of practically all the recog- 
nized makes, in most cases the newest and best 
obtainable. The HYDRIL records established 
are not “show” records; they represent regular 
drilling practice under ordinary conditions. In 
comparison with the highest class of drilling 

equipment that has ever been assembled 


in one field, they clearly demonstrate 
HYDRIL superiority! 
HYDRIL and its operation are described in the 


24-page, illustrated “Story of Controlled Drilling’ 
Request your copy—coupon below. 


- 3 
714 West Tenth St., Los Angeles, Calif. ! 
Please send me, with your compliments, ‘‘The 
Story of Controlled Drilling.” 
Name 
Company 


Address 





Petroleum Engineer, 


When writing DonENY STONE Dritt Company please mention The Petroleum Engineer 
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Metallurgy of Modern Drillin 
Equipment 


By H. W. FLETCHER** 
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respondingly light. Fishing | provement in the materials used on the rotary rig. | less drill pipe—in many cases | 
was less difficult and wells Alloy steels now in general use have overcome | heat treated—alloy steel 
were much less costly, so that prcsoiadl of the difficulties experienced by early tary chain, sprockets, ang 
eee : | operators. - 
skidding over was often the Heat treatment enables the manufacturer to sheaves, steel drilling valyes 
obvious solution to a too com- modify physical properties to meet specific service and casing heads, and all sted 
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sufficiently simple that it could 
be readily set up and repaired. A description of the mate- 
rials of one of these early rigs would include cold drawn 
shafting, malleable chain, cast iron sprockets and sheaves, expensive materials and processes, but what these benefits 
cast iron rotaries, and low carbon lap weld drill pipe and may be and how they are best secured in a specific case are 
couplings, used without tool joints. Drilling valves when matters for consideration. 

used were cast iron or semi-steel. 


because “it is alloy steel” and 
because “it is heat treated.” That real benefits must be re 
alized is apparent from the ever increasing use of these more 


Four quantities are customarily used in describing the 
As drilling extended to deeper territory, it became evident physical properties of a metal. They are ultimate strength, 
that the pipe coupling would not support the increased pun- elastic strength, ductility, and reduction of area. Each of 
ishment; and the introduction and development of the rotary these quantities is evaluated by testing to destruction a test 
tool joint followed. piece of the material in question, of specified diameter and 

While these early tool joints were a great improvement under specified conditions of loading. A change in the 


over the pipe coupling for drilling, they were made of rela- dimensions of the test piece or in the conditions of loading 
tively soft material; and it soon became evident that they will alter the numerical values secured from the test, but at 
must be further protected against galling. A number of least the figures are comparable between various standard 


manufacturers began heat treating the pins only, using a test specimens. The use of these quantities as a measure of 
simple quench and draw, or in some cases cyaniding the pin _ the relative suitability of various materials for a given prac- 
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Naylor Pipe carrying 
propane gas for the 
Cabot CarbonCompany 
Seminole, Oklahoma. 
40'0” lengths, 6” dia- 


Standardized Navier Pipe is made 

insizes 6" to 12” |. D. and 14” to 

d . U. in any “uniform length 

esired up to 40’ 0”. Ends made 

to wrought pipe standards for all 
types of coupling. 
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ERE is one of the advantages of using light weight pipe. 
When uneven ground and wooded sections are reached 
...when ditches are out of the question...light weight pipe can 
be easily and quickly laid on any type of supporting blocks. 


The line shown in the photograph is a 6” line of light weight 
Naylor Pipe. 


Naylor Pipe is one half the weight of standard weight 
wrought pipe. This light weight means an easy solution to 


any laying problem. And it means ease of handling... 


speedier laying . . . lower labor costs. 


In addition to light weight, Naylor Pipe also has strength 
due to its electric welded spiral lock-seam and long life for 
it is made of Toncan Iron which has greater resistance to 
rust and corrosion. 


NAYLOR PIPE COMPANY 
Main Office and Plant, 1230 East 92nd Street, CHICAGO 
Sales Offices: 


25 Church Street, New York, Witherspoon Building, Philadelphia, 
1500 Cadillac Square Building, Detroit 
507 Philtower Building, Tulsa, 601 Post-Dispatch Building, Houston 


DUCOMMUN CORPORATION 
Los Angeles San Francisco 


Arizona, Nevada and Utah. 
MONTREAL, CANADA ~- Mechanical Equipment Co., - New Birks Building 


Exclusive Distributors: California, 














Where corrosion resistance 








is not a factor, Naylor Pipe 
can be furnished in steel. 





When writing Naytor Pipe Co. please mention The Petroleum Engineer 
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Fortunately heat treatment furnishes a means for adjust- 
ing the relative values of strength and plasticity, and the 
introduction of certain alloys affords still further control of 
these properties. 


With the exception of the carburizing and nitriding proc- 
esses, heat treatment properly carried out does not alter the 
chemical composition of steel. It does, however, affect the 
physical distribution of the elements in the steel. By simply 
heating to the proper temperature and cooling rapidly, the 
strength of the material can be raised to a surprising degree, 
the effect being much more pronounced with the so-called 
alloy steels than is the case with plain carbon steels. Unfor- 
tunately, the plastic properties are simultaneously reduced; 
and if care is not used, stress concentration may entirely 
offset the gain in strength. Furthermore, the outside of the 
steel must be cooled first, and the outer layers consequently 
shrink before the inner portions cool, setting up bursting 
stresses due simply to volume changes. the 
process is skill- 


However, if 


service performance. Suppose, however, that a heat treated 
alloy steel, with an appreciable higher strength and a plas. 
ticity little—if any—below that of the material formerly used 
can be found. It is reasonably certain that improvement 
will result if uniformity of practice can be Satisfactorily 
maintained, for it should be kept in mind that careless hap. 
dling of sensitive steel may easily result in more failures than 
would follow the use of a lower grade stock, unheat-treated, 


Evidently, it is necessary to control the temperatures of 
heating and quenching, the rate of heating and—most impor- 
tant of all—to have some method of inspection that will cyl] 
out defective pieces before they leave the plant. In this case, 
inspection by Brinell impression is the most satisfactory teg 
now available. 

Brinell values and strength are rather closely correlated 
for a given steel, so an upper and lower Brinell limit can be 
set and manufacture can be started—preferably on a rather 
small scale at first. Now field performance must be watched 





fully handled, ac- 
tual cracking of 
the metal during 
this sudden cool- 
ing can be avoid- 
ed, and the metal 
can then be re- 
heated to a lower 
temperature, thus 


relieving these 
stresses. There- 
fore, heat treat- 


ment can be used 
to adjust the rela- 
tion of strength to 
plasticity in ac- 
cordance with es- 
timated require- 
ments of the job. 

The tool joint 
can be considered 
as an example for 
the application of 
these ideas to ro- 
tary equipment. 
The most 
mon causes of 
failure in early 
tool joints were 
galling, stripping 
of threads, 
from 


com- 


wear 
abrasion, 
tension failure of 
the pin, and split- 
ting of the pipe 
ends. It can be 
concluded that if 
a harder and 


Fig. 5 








closely, and the 
cause of failures 
must be analyzed: 
the upper Brinell 
limit can then be 
reduced if the 
material seems to 
be too hard (not 
sufficiently _ plas- 
tic), and the 
lower Brinell] 
limit can be raised 
if the material 
seems too soft as 
evidenced by ex- 
cessive galling 
and wear. As data 
accumulates year 
after year, field 
failures will be 
markedly reduced 
and about equally 
divided as to 
cause (hardness 
or softness), in- 
dicating that the 
hest possible 
range of treat- 
ment for that par- 
ticular product 
and material has 
been developed. 
This broadly is 
the general meth- 
od of attack on all 
problems of this 
nature: first a 


Fig. 6 tabulation of 








tougher material is used, galling and abrasion will be re- 
duced; while failures in the pins and pipe ends can be con- 
trolled by using a stronger material. Immediately, however, 
it will be perceived that the fundamental properties do not 
describe hardness and toughness directly, and further con- 
sideration shows that a satisfactory general definition is most 
difficult to form. safe to conclude from 
analogy that if the strength be raised, hardness and perhaps 
toughness will be increased somewhat, and then remains a 
decision as to how much plasticity can be sacrificed safely. 
Here a question of judgment is involved, which can only be 
solved on the basis of previous experience and justified by 


However, it is 


types of failure; 
then a consideration of the probable influence of a change in 
the fundamental physical properties; and, finally, controlled 
manufacture accommodated to field experience. 

Many alloy combinations are on the market, and the prob- 
lem of selecting the best for a given purpose is by no means 
a simple one. However, the steel manufacturer is often able, 
through past experience with related service problems, to 
recommend two or three steels that are fairly certain to give 
satisfaction, which narrows down the field. As a measure 
of the relation between strength and plasticity, Fig. 1 shows 
ultimate tensile strength plotted against per cent reduction 
of area for various heat treatments. Three steels are illus- 
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CAN ROLLER BEARING COMPANY 


4 ‘ Pacific Coast Representatives: 
s PITTSBUR H FRANK M. COBBLEDICK CO. EDWARD D. MALTBY CO. ] PENNSYLVANIA 


n | 1031 Polk Street, San Francisco, Califoghia 321 W. Pico Street, Los Angeles, California 
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trated: a simple carbon steel containing 0.45 per cent car- 
bon; a chrome nickel containing 1.25 per cent nickel and 
0.6 per cent chromium; and another chrome nickel contain- 
ing 1.75 per cent nickel and 1 per cent chromium, both the 
chrome nickel steels bearing 0.4 per cent carbon. 


If it be decided that a reduction of area of 50 per cent will 
represent sufficient plasticity for the purpose at hand, and if 
an ultimate strength of 100,000 lb. per sq. in. is great enough, 
then inspection of the graph shows that all three of the steels 
meet these requirements; and the selection must then be 
based on relative cost, commercial availability, ease of ma- 
chining, and the question of how much margin the assumed 
requirements provide over the actual service conditions to be 
met. It must be remembered that corrosion, fatigue, abra- 
sive wear, roughnecks with sledge hammers, and other detri- 
mental agencies will be encountered in the field. The writer 
recalls one instance when a new string of chrome nickel tool 
joints on a for- 


cent increase in strength secured by changing to 3240 might 
almost eliminate failures. It is a hard question, and myg 
inevitably be solved in relation to the special condition of 
any single case. 

Much has been said about using heat treated alloys to 
increase strength, and the question might well be raised: 
“why not make the parts bigger?” Sometimes that can be 
A drawworks shaft, for instance, can be made 60 per 
cent stronger, and at the same time stiffer, if it is increased 
from 6 in. diameter to 7 in. diameter. It will be 36 per cent 
heavier, but then it is pretty heavy anyhow. On the other 
hand, as can be readily seen from Fig. 1, it can be made 
60 per cent stronger, but no stiffer, by substituting heat 
treated alloy steel; it will be no heavier, but it will cost at 
least twice as much. 


done. 


Obviously, an increase in diameter js 
the logical way to secure greater strength in this case, pro- 
vided the greater weight does not too greatly affect the mat- 
ter of portability, 





eign wild cat was 
cyanided in an 
open forge fire, 
while the crew 
waited for cement 
to set. Had these 
tools been simple 


carbon, they 
might not have 
been greatly 


harmed; but, as it 
was, they were 
ruined. This is, 
of course, an ex- 
treme case, and 
would have little 
weight in deter- 
mining the selec- 
tion of material; 
but other exam- 
ples may be cited 
that do apply. For 
instance, early al- 
loy joints were 
made quite hard 
to reduce abrasive 
wear, while at the 
same time plas- 
ticity was not re- 
duced below that 
of the carbon 
joints then in use. 
A most satisfac- 
tory reduction in 
wear resulted, but 
tong difficulties 
were so excessive 











On the other 
hand, rotary 
chain is subject to 
impact as the rol- 
lers meet and 
leave the sprocket 
teeth. If the size, 
and hence the 
weight, of the 
chain parts is in- 
creased to secure 
greater strength, 
the force of these 
impacts is in- 
creased; and it is 
entirely possible 
to reach a point 
where further in- 
crease of size will 
result in an in- 
crease in failures. 
Here is an excel- 
lent opportunity 
to improve mat- 
ters by using heat 
treated alloy 
steels. As the 
strength of the 
material is in- 
creased the weight 
required to carry 
a given static load 
is reduced and, 
hence, the dy- 
namic loads are 
less. Rotary chain 





Fig. 10 








that the operators undoubtedly suffered a net loss, even 
though their joints lasted longer. 


Suppose now that experience with the straight carbon 
steel 1045 has been unsatisfactory, i. e., if the heat treatment 
produces sufficient plasticity, the strength is too low and vice 
versa: the question arises as to whether 3140 or 3240 shall 
be used. About 10 per cent greater strength can be obtained 
by using 3240 instead of 3140. On the other hand, the 
former is more expensive, more subject to internal defects 
in course of manufacture, more delicate to heat treat, etc. It 
is entirely possible that failures might be more frequent 
using 3240 than would be the case with 3140. On the other 
hand, if service loads should increase to a point where on the 
average the 3140 is working very close to its limit, a 10 per 


manufacturers 
have universally availed themselves of this opportunity, se- 
curing at the same time the advantage of greatly increased 
resistance to wear. 

A third class of product is restricted in dimension by 
service requirements, e. g., bits and tool joints obviously 
must be smaller than the holes in which they are used. 
There is no alternative when greater strength is required. 
Heat treated alloy steels will provide the additional strength 
in the same space, the only question being what alloy and 
how to heat treat it. 


Heat treatment consists in slowly raising the temperature 
of the piece until, at the so-called critical temperature, the 
grain structure—normally pearlitic at low temperatures—is 
converted to a form called austenite. Entirely new crystals 
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are formed, small at first but growing larger as the tempera- 
ture continues to increase. If the steel is cooled slowly, the 
process will reverse, and the austenite will be converted back 
into pearlite, the physical properties remaining practically 
unaltered. If, however, the steel is cooled suddenly by plung- 
ing it into relatively cold oil or water, this transformation 
can be suppressed to a degree depending on the chemical 
composition of the specimen. In this condition, the material 
exhibits maximum strength and hardness, and minimum 
plasticity; and is generally unsuitable for service. The 
microstructure resulting will depend on the speed of cooling 
and on the rate at which the transformation takes place, i. e., 
it may not be possible to cool the specimen quickly enough 
to prevent a certain degree of transformation; and, hence, 
the quenched structure, instead of being austenite, may be 
one of the intermediate structures: martensite, troostite, or 
even sorbite. Figs. 2 to 6, inclusive, show  representa- 
tive micro-photographs of these five crystal structures, in 
the order in which they occur in heat treatment, starting 
with a pearlitic structure, converted to austenite on heating 
above the transformation point, changing back through mar- 
tensite to troostite during quenching, and altered to sorbite 
by reheating commonly called “drawing.” 

Sprockets and sheaves of 14 per cent manganese steel are 
martensitic in structure as cast, since these high percentages 
of manganese slow up the transformation to a very high 
degree; and even very slow cooling in sand molds is in effect 
a quench. Martensite is very hard, but also very brittle, and 
hence unsuited for this type of product; so the castings are 
reheated to a point where the martensite changes to austenite, 
and are then quenched to prevent the austenite from chang- 
ing back. The austenite is not so hard, but is much tougher 
and more plastic than the martensite, exhibiting great shock 
resistance and resistance to abrasion. Nickel and chromium 
added in large amounts will also suppress the transformation 
to a point where an austenitic structure is readily produced, 
and are useful because of the exceptional resistance to oxida- 
tion at high temperature and to corrosion exhibited by these 
alloys. 

As the amount of alloy used is reduced, the rate of trans- 
formation increases; the austenitic structure can no longer 
be retained on quenching, resulting instead in martensite or 
a mixture of martensite and troostite. ‘These structures are 
adjusted to meet requirements by reheating to the proper 
temperature, the operation being called “drawing” or 
“tempering.” 

Grain size can also be controlled to a considerable extent 
in heat treating. (See Figs. 7, 8, 9 and 10.) When the 
austenite crystals first form on heating, they are very small; 
and increase in size as the temperature increases above the 
transformation point and with time. The size of the grains 
in the quenched structure depends largely on the size of the 
austenite grains from which they were formed. As experi- 
ence has shown that, in general, the finer grained steels have 
the best physical properties, it is evidently necessary to keep 
the size of the austenite grain as small as possible, always 
bearing in mind the fact that heating must be carried a little 
above the transformation temperature to be sure the trans- 
formation is complete, and that the piece must be held at 
temperature long enough to reach a uniform temperature 
throughout. Variations in weight, shape, and alloy composi- 
tion of product will control the procedure. 

The foregoing discussion has dealt with the composition 
and heat treatment of products where uniform properties are 
desired throughout the specimen. There are important cases, 
however, where combinational properties are desired. For 
example, the cutting edge of a fish tail bit must be very hard 
to take a keen edge and resist abrasion. Obviously, the 
micro-structure must be principally martensite which, be- 


cause of its brittleness, is entirely unsuitable for the shank 
and blade of the bit. The entire bit is, therefore, annealed 
producing a pearlitic structure; the cutting edge alone js re. 
heated above the critical point; then quenched, retaining the 
required martensite structure, and perhaps drawing it back 
at a temperature of 400 or 500 degrees to relieve the quench. 
Of late the problem has been attacked from 
another angle: by welding to the cutting edges a very hard 


ing strains. 


alloy which is practically unaffected by heat treatment. After 
this alloy has been applied, the bit as a whole can be norma). 
ized or annealed without affecting the cutting edge, 

Still a different type of problem presents itself in ‘the 
manufacture of rock bit rollers and cones. Here it is desir. 
able that the entire surface of the parts be very hard, but the 
interior should preferably be soft to prevent the compara- 
tively thin sections from cracking through. The problem js 
met by making the parts of a very low carbon steel, and then 
heating them for many hours in contact with some form of 
carbon. The carbon is absorbed by the steel, and a surface 
layer may be built up containing over 1 per cent carbon, 
When this high carbon skin has become thick enough, the 
parts are cooled, reheated to a temperature above the critical 
for the low carbon core, and quenched in oil. This refines 
the core, but the case has been somewhat overheated and, 
hence, the crystals are rather large and the fracture is brittle. 
This condition is corrected by reheating to a temperature 
just over the critical of the case, but below that of the core: 
and the parts are again quenched. The process is completed 
by drawing for an hour or so at about 350 degrees to relieve 
quenching stresses. 

The foregoing is a rather sketchy summary of the history 
ot the introduction of heat treated alloy steel into rotary 
drilling equipment, and a still more superficial discussion of 
the manner in which the various problems encountered are 
attacked and the way in which heat treatment provides some 
degree of control over the properties of available materials. 

In the past, improved equipment has been produced as 
required by the increasing demands of deeper drilling. Pres- 
ent equipment will probably prove unsuitable in the years to 
come, but it may be confidently anticipated that an adequate 
solution will be found in which the metallurgical aspect will 
play an increasingly important part. 
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LAYING A LINE AT OKLAHOMA CITY 





The Oklahoma City field, which holds exceptional interest at present, 


is the scene of much activity. Pictured above is a line laid by the 
Shell Petroleum Corporation in that field. 
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TABLE II 
PROBABLE LENGTIIS AND WeEIGHTs OF FUTURE STRINGS 
or CASING COMPARED TO THE HEAVIEST 
Srrincs SET TO DATE 


Size Heavy Strings set to date Probable future strings Increase in 
: Length Weight Length Weight Weights 
.* “(it.) (tons) (it.) (tons) (tons) 
1334 5425 195 6000 216 21 
1334 5080 212 6000 250 38 
1134 5563 167 6500 195 18 
95% 6463 175 7500 203 28 
95% «7875 142 8500 190 38 

7 7984 i120 8700* 135 5 
654 7700 100 9000* 130 30 
534 9144 107 9500* 112 5 
494 8065 65 10000* 80 15 


eT he lengths of all strings of casing not marked are based on the 
pullout strength in Grade D material with a safety factor of 2% or bet. 
ter. The lengths marked (*) either require a_ safety factor under 2% 
for pullout using Grade D material or Grade I} material may be used 
with a higher safety factor. 

It will be noted that the heaviest string of casing now 
contemplated will weigh 250 tons, which is 38 tons heavier 
than the heaviest string set to date. It should be explained 
that the expected future casing strings have been deter- 
mined on the basis of pullout strength only and numerous 
other factors enter into the consideration, such as forma- 
tions encountered, water shutoffs, collapsing strength, hole 
size, and other conditions varying with locality. However, 
pullout strength determines the maximum casing loads to 
be expected on the drilling equipment in the near future 
unless casing practices are developed which are not fore- 
seen at this moment. 

As drill pipe must operate through casing, there is a rela- 
tionship between the size and length of drill pipe strings 
that will be used and the depth at which the various sizes 
of casings are set. Table III lists the probable lengths and 
sizes of drill pipe strings which may be expected if the 
theoretical casing strings shown in Table II are eventually 
used. The sizes of drill pipe shown for use in the various 
sizes of hole are based on the practices of several California 
operators, the majority of whom follow about the same 
system. 

TABLE III 
ProBABLE LENGTHS AND WEIGHTS OF FUTURE STRINGS 
oF Dritt Pierre Compared To THOSE 
OF PRESENT PRACTICES 


Size Diamete1 Size Heavy Strings Probable future 

Drill of Open Casing used to date Strings 

Pipe Hole O.D. Length Wt. Length Wt. 

O.D.(in.)  (in.) (in.) (ft.) (tons) (ft.) (tons) 
854 25 —27 Surface String 1200 38.5 1500 46.5 
65% 17 -19 1334-11% 5500 86.4* 6500 101.0 
51% 12 -1214 954-854 7900 100.6* 8500 108.0 
4% 7%- 8% 654-5 34 8100 78.5 9500 91.5 
3Y 75%4- 81% 5% 

au 534 434 9300 69.5 10000 74.5 


infu : : 
Fen lines strung in derrick. 


The number of lines strung in the blocks and the speed 
ratio of the engine to the line shaft are different for setting 
casing than for normal drill pipe hoisting operations. Con- 
sequently, the weights of casing shown previously will be 
slow-moving loads which the equipment must handle, 
whereas the lighter drill pipe loads must be moved at 
higher speeds. 

The dead loads given in Tables II and III do not repre- 
sent the extreme loads produced by pulling on stuck drill 
Pipe or casing. Table IV gives extreme loads to which 
the equipment may be subjected as calculated by the power 
output of a 12 by 12-inch twin cylinder drilling engine, 
with various steam pressures, exerted through either a 
3- or 4-speed drawworks. 


TABLE IV 
CALCULATED PULL ON CASING oR DriLL Pipe PosstpLEe To 
EXERT AT Hook 
Steam Pressure 


at Engine Hook Pull (Tons) 

Manifold Type of Casing Drill Pipe 

(Ib./sq. in.) Drawworks 12 Lines 10T.Anes 10 Lines 8 Lines 
150 3-speed 345 288 155 124 
175 3-speed 404 338 179 143 
200 3-speed 404 387 205 164 
150 4-speed 374 313 219 175 
175 4-speed 437 365 257 205 
200 4-speed 502 420 295 236 


Time for Hoisting: 


The speed of hoisting is dependent on the weights and 
power available. Figure 1 shows the horsepower applied 
at the hook for hoisting different weights of drill pipe at 
several normal rigs as determined by calculation from ob- 
served times and weights. It will be noted that the maxi- 
mum power which was utilized in Case I is approximately 
245 horsepower. It is assumed that the efficiency of the 
hoisting equipment from the engine to the hook is about 
75 or 80 per cent, hence the brake horsepower developed 
by the engine must be approximately 325. This is excep- 
tionally high for the average rig where the steam pressure 
at the engine manifold is between 115 and 135 pounds per 
square inch, but at this particular rig it can be attributed 
to excessive engine speeds. 


BAP. DELIVERED AT DRUM SHAFT BY 2x 2 OUPLEX ENGINE 
ATION 
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Figure 2 shows the observed average time in secénds 
required to hoist a stand (4 joints) with various weights 
of the drill pipe. The time represents normal practice with 
eight lines strung in the derrick and has been found to be 
consistent with the observed drilling practice for wells of 
from 7500 to 8000 feet in depth when steam pressures of 
115 to 135 pounds per square inch are available at the 
engine. 

Power for Hoisting Operations: 

Figure 3 shows the brake horsepower developed by a 
12 by 12-inch duplex rotary drilling engine with various 
steam pressures at the engine manifold. These power de- 
terminations were made at the rotary drum, hence efficiency 
factors in the chains, sprocket, and shafting between the 
engine and the drvm shaft are included. The steam pres- 
sure of 135 pounds per square inch represents the maxi- 
mum that is generally obtainable at the engine manifold 
from a setting of 150-pound boilers, because of the loss in 
pressure represented by line and condensation losses. 

The weights of drill pipe which are expected in the near 
future have been shown in Table III. They are approxi- 
mately 10 per cent in excess of past practice. In order to 
hoist the heaviest strings used to date with the present 
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power, it has been necessary to string 10 lines in the der- 
rick. This has reduced the normal hoisting rate of the 
present heaviest strings by approximately 10 per cent below 
the observed rates shown in Figure 2. The effective power 
at the hook for hoisting expected drill pipe loads, therefore, 
has to be increased by the sum of these two factors, or by 
20 per cent, if hoisting of the heavier strings is to be done 
at a rate comparable to the present practice. 

Such an increase in load requires the engine power to 
be increased. by 27 per cent to cover transmission losses in 


SPEED AND PRESSURES OF SLUSH PUMPS 
ORKLLING EQUIPMENT CORRELATION 
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equipment, thus making it advisable to develop from 
to 350 horsepower at the engine when it is operating 
at a speed consistent with its design. The average 12 by 
12-inch drilling engine will require steam pressures of 150 
pounds per square inch at the engine manifold to attain 
this power, and this in turn will require at least 175 pounds 
pressure at the boilers. With unfavorable conditions, such 
as small or very long steam lines, the boiler pressure will 
have to be at least 200 pounds per square inch to produce 
the desired pressure at the engine. With an ot 
20 per cent in the effective power at the hook, the hoisting 
time for a stand is shown graphically by the dotted line in 
Figure 2. 

If steam pressures of 175 or 200 pounds per square inch 


increase 
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are available so that the engine will develop, say, 350 horse- 
power, there will be enough power available to handle cas 
ing with the usual sprocket ratios used on the engine and 
drawworks during casing jobs. A possible casing weight 
In Table IV the 
hook pull with 12 lines in the derrick is shown to vary from 
345 tons with a 3-speed drawworks and 150 pounds steam 
pressure to 502 tons with a 4-speed drawworks and 200 


pounds steam pressure. This of 


of 250 tons has been previously shown. 


indicates an abundance 
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power for normal casing operations. However, in case of 
pulling on “frozen” or stuck drili pipe or casing, it js im 


pessible to contemplate the power required; but it would 





not be logical to increase the power over the proposed 2 
per cent with the view of meeting this emergency, as this 
in turn would require that all other equipment be increased 
to a point where the cost of the rig would be exorbitant 

The present common types of 12 by 12-inch twin-cylinder 
drilling engines are adequate to produce sufficient power 
for all deep drilling operations expected in the near future 
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provided the required steam pressure is 
desirable to the 


ilicrease the size of the engine, for, as will 


It is 
than to 
be shown, higher 
slush pumps. In 
light of this study larger engines have not been considered, 


available. 
rather 


increase steam pressure 


steam pressures are also required for the 


although in some special instances it may be more econom- 
ical to obtain the desired increase in power by the use of 
larger engines and providing pumps with larger steam ends 
than by resorting to higher pressure boilers. This decision 
will depend largely on equipment which may be on hand. 
Power for Circulation of Drilling Fluids: 

There is a wide divergence of opinion among operators 
as to the size, pressure and volume capacity of the slush 


pumps. This is to be expected, because of differences in 
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formations and drilling practices in the various districts. 
The quantities of fluid circulated, viscosities and weights of 
muds, and other similar factors which bear on pumps are 
all dependent on the particular conditions in a_ field. 
Information on pump pressures, volumes and hydraulic 
horsepowers has been obtained by field studies in two sep- 
arate districts. Figures 4 and 5 show the maximum pres- 
sures, volumes and hydraulic horsepowers developed if 
drilling to a depth of 7500 feet in the Ventura field (Cali- 
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fornia). It will be noted that the pressures gradually in- 
crease with depth to a maximum of 700 pounds per square 
inch, while the volumes of fluid circulated decreased from 
50 to 25 cubic feet per minute. An average maximum hy- 
draulic horsepower of 92 was developed at slightly over 
5000 feet in depth and the maximum peak of 130 horse- 
power occurred at a depth of 6000 feet. 

Figures 6 and 7 give similar data obtained from a typical 
well in the Santa Fe Springs field (California). Pressures 
increased with depth in this case until a maximum of 500 
pounds per square inch was reached at 7000 feet. The 
volumes of, fluid circulated decreased with depth from 40 
to 30 cubic feet per minute, as indicated in Figure 7. Steam 
pressures at the pumps in both cases ranged from 115 to 
135 pounds per square inch, with normal boiler 
of 150 pounds per square inch. 

With the pump pressures increasing steadily at the rate 
of about 100 pounds for each 1000 feet of depth, it is ex- 
pected that future pumping pressures may be in excess of 
900 pounds per square inch. This will require steam pres- 
sures of 175 pounds per square inch at the pumps if 14- 
inch diameter steam ends are used. Allowing for 
steam line losses, boiler pressures of 200 pounds per square 
inch will be required. This is keeping with power re- 
quirements of the hoisting equipment. Since 
previously shown, steam pressures of 175 or 200 pounds 
per square inch are required. These boilers will provide 
the necessary steam pressures for pumping when the usual 
14-inch diameter steam ends are used on the pumps. 

Pump pressures higher than 900 or 1000 pounds per 
square inch may be required for special conditions in some 
localities, and in this event pumps with either 16 or 18-inch 
diameter steam ends may be desirable. However, in Cali- 
fornia higher pressures are usually required only for emer- 
gencies, and these can be obtained by temporarily compound- 
ing the normally used pumps. 
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Power for Rotating Drill Pipe and Bits: 


The power required for drilling or rotating the drill pipe 
and bit is a very small part of the total used at a normal 
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drilling rig. Figure 8 shows two cases of the power devel. 
oped at the engine in drilling wells to a depth of 7500 feet 
during which various sizes of bits and drill pipe were 
It will be noted that the average 
and is but slightly affected by 

size and depth of hole. 
in the two wells are 39 


used. 
power rate is quite constant 
the drill pipe or the 
The maximum power consumption 
and 37 horsepower respectively. 

There is no question as to the adequacy of the present 
equipment to transmit the power required for future drilling 
purposes, because with the concerted effort being made by all 
operators to obtain straighter holes, future drilling power 
requirements will probably be decreased. This assumption 
is based on the theory that straighter holes will be produced 
by decreased bit pressures, although it is also possible that 
increased speeds of rotation, together with decreased bit 
pressures, may be the solution of straighter hole drilling. 
If so, no decrease power consumption for drilling could 
be expected. Because of the relatively small amount of 
power used in drilling, its consideration as affecting future 
practice is of little importance. 


size ot 


Adaptability of Equipment to Load and Power Conditions 
Derrick Loads: 

At present 122-foot steel derricks with 24 01 
somewhat of the.type shown in igure 


26-foot bases, 
9, are in general use 


in California. These derricks have an A.P.I. dead-load ca- 
pacity rating of approximately 225 tons when reinforcing 


ratings calculated with a safety 
factor of at least 2 and it is not considered dangerous to load 
derricks up to this capacity providing the loads are applied 
without impact. However, normal loads should not exceed 
50 to 75 per cent of the dead-load rating. 

There are several factors entering into a theoretical deter- 
mination of the actual load imposed on a derrick during 
any particular operation. The most important of these are 
shock loads, buoyancy, friction, acceleration or deceleration 
of the drill pipe or casing, and the number of lines strung 
in the derrick. 

The heaviest string of casing set in California to date was 
5,080 feet of 133¢-inch, weighing 212 tons, shown in 
Table Il. Twelve lines were strung in the derrick during 
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12x12 Twin Roller Bear- 
ing Engine with Piston 
Valves, Large Capacity 
Steam Separator and 
Trap, Locomotive Type 
Drain Valves, Relief 
Cocks, and Three Feed 
McCord Lubricator. 





IDEAL-AJAX 12x12 Twin 
Roller Bearing Engine 
in operation at Maud, 
Okla. 
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The New Ideal-Ajax 
Dominates the Field 











hese advancement in steam drilling engine 
design, material and workmanship equal to the 
advancement in automobile design and con- 
struction. 


IDEAL-AJAX was the first engine to adopt roller bear- 
ings. It was the first piston valve engine. And now comes 
a large capacity steam separator with automatic trap; 
locomotive type drain cocks operated from the derrick to 
further speed up drilling. 


Wh Wherever you go, a National Supply Man can tell 
a eS you about the performance of IDEAL-AJAX equip- 
ment. The stories of some of the new IDEAL-AJAX 


Roller Bearing Engine performance are astonishing. 
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the operation, and the casing was “floated” in. A _ float 
valve was placed at the shoe and the fluid inside the casing 
was kept at a level of approximately 1,000 feet below the 
top. The combined effect of buoyancy, “floating,” friction, 
number of lines, and weight of block and elevators reduced 
considerably the actual dead load on the derrick. 

In handling drill pipe the loads imposed on the derrick 
are usually much more erratic, but seldom exceed the loads 
resulting from heavy strings of casing. The heaviest string 
of drill pipe used to date consisted of 7,900 feet of 
5 9/16-inch weighing 101 tons, including tool joints and 
drill collars, as indicated in Table III. Ten lines were strung 
in the derrick, and with the effect of buoyancy considered, 
the weight imposed was probably about the actual weight 
of the pipe. No accurate data are available on the addi- 
tional loads imposed on the derrick due to acceleration, de- 
celeration, friction, or pulls on stuck pipe and drilling tools. 








Figure No. 9 


Typical 122 Foot Derrick 

Under normal drilling conditions the loads due to accelera- 
tion or deceleration usually will not exceed five per cent of 
the weight of the drill pipe. In certain however, 
shock loads in excess of 100 per cent of the weight of the 
drill pipe have been recorded on the weight indicators. The 
additional load due to friction varies considerably depending 
on the condition and size of the hole and probably, in some 
cases, amounts to 15 per cent of the weight of the drill pipe. 
It is impossible to estimate with any degree of accuracy 
the loads that are imposed on the derrick by pulling on stuck 
pipe or drilling tools, however, a maximum load would be 
the pullout strength of the joints which in the case of 8,500 


Cases, 


THE PETROLEUM ENGINEER for JANUARY, 1930 


feet of 5 9/16-inch drill pipe is over twice the Weight of 
the pipe. 
Wire Line Loads 


At present l-inch plow steel A.P.I. Grade J lines are used 
quite extensively for drilling and for setting casing, How. 
ever, some operators use l-inch super plow steel lines for 
setting heavy strings of casing and a few operators ys 
the higher grade lines for both drilling and setting casing, 

The loads on the wire lines are constantly increasing ang 
it may be necessary in the near future to use lines with 4 
greater tensile strength in order to handle the strings oj 
drill pipe and casing resulting from deeper drilling, Future 
practice will be governed more or less by past experience 
that is, the factor of safety for the tensile strength of wire 
lines will be governed by that found satisfactory in the past, 

There is some difference of opinion relative to the use 
of 8 or 10 lines for handling drill pipe. The increase to 
1% inch lines for drilling will be gradual, as 10 lines of 
the smaller diameters will be used until the use of 14-inch 
lines is established. However, the use of a smaller number 
of larger diameter lines will probably give better line service 
and make their use desirable because of lower speeds both 
in line travel and equipment. 

Although the general practice will be to use plow stee| 
lines, some operators, as in the past, will use the super steel 
lines for both drilling and setting casing, and a few opera- 
tors will use super steel lines for setting casing and plow 
steel lines for drilling. 

Unlike the other rotary drilling equipment, different types 
and sizes of wire lines can be used for the different depths, 
For instance, by the use of sheaves so designed that 1, 14, 
or 14-inch lines can be used, a considerable saving will be 
effected in wire line service costs by the use of 1-inch lines 
for the lesser depths and the larger lines as required with 
the depth developments. luture practice will greatly depend 
on experimental work to determine the best design in regard 
to sheave sizes and other related information. 
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Opened and closed a million times 


in a year and a half’s severe service, 
the Nordstrom Valve shown is just 
as efficient today as it was when in- 
stalled. During its service, the valve 
required no maintenance or repair 


of any sort, resisted leaks and was 
always easy to turn. 


Nordstrom Valves are leak-resistant 
because application of a patented 
hydraulic lubricating principle 
forces lubricant under pressure 
around the plug, assuring a tight 
closure and preventing the entry of 
foreign matter. Nordstrom Valves 


won't stick because the lubricant LUBRICANTS 


exerts an upward pressure on the “Merco”’ Lubricants 
4 assure best valve per- 
J tapered plug that releases the plug formance. We mahe a 
should it ever be tight. complete line adapted 


to many valve services. 
Made in types and sizes 
to meet conditions in all 
industries. Ask for lat- 
est Catalog. 


ORDSTROM 
Valves 


MERCO NORDSTROM VALVE COMPANY 


me Subsidiary of The Merrill Company @ Manufacturers 











Engineers 
At'anta—Healey Bidg. Boston—184 Boylston St. Buffalo—Genesee Bidg. Chicago—176 W. 
Adams St. Dallas—Magnolia Bldg. Detroit—2842 W. Grand Blvd. El Paso—111 S. Virginia St. 
Houston—Petroleum Bldg. Los Anaeles—556 S. San Pedro St. New Orleans—Masonic Temple Bicg. 
New York—J1 W. 42nd St. Pittsburgh—Clark Bldg. San Francisco—343 Sansome St. 
AGENCIES IN PRINCIPAL CITIES 
Factories: Oakland, California, and Belleville, New Jersey. 
Canadian Manufacturers—Peacock Bros., Ltd., Montreal, Cobait, Winnipeg, Vancouver. 
England—Audley Engineering Co., Ltd., Newport, Shropshire. 
Buenos Aires, Argentina—General Electric, Soc. Anon., Victoria 618 Esq. Peru. 
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Boiler Ratings and Steam Consumptions: 

Boilers for oil field purposes may be classified as high or 
low pressure, depending on whether the pressure for which 
they are designed is under or over 150 pounds per square 
inch. Boilers for 150 pounds steam pressures are in the 
low pressure class. The use of boilers for high pressures 
(175 to 200 pounds) has been discussed as the logical means 
of increasing engine powers to meet deeper drilling condi- 
tions. In these pressure ranges the selection of power rating 
or sizes depends largely on the corresponding weights as 
the boilers must be transported with the usual field transpor- 
tation equipment. The maximum size for convenient trans- 
portation at the present time is an 85 horsepower, 200-pound 
pressure boiler, and larger sizes in most cases will result 
in a special transportation problem, especially for long 
moves. 

Many operators are using 150-pound boilers due largely 
to having boilers of this pressure rating on hand. When 
such boilers are used, the steam pressures at the engine and 
pumps are in general within a range of from 115 to 135 
pcunds per square inch, due to losses in the steam lines. One 
operator is using a separately fired superheater and large 
steam lines in order to maintain the maximum pressure 
at the engines and pumps when using low-pressure boilers. 
A detail of the superheater is shown in Figure 10, and its 
location in a boiler setting is shown at the right-hand end 
of the setting in Figure 11. The steam is superheated 100 
degrees Fahrenheit by means of the superheater and retains 
an average of 25 degrees Fahrenheit superheat when it 
reaches the rig. A better quality of steam is obtained by 
this means, and larger steam lines can be used without ex- 
cessive condensations; thus higher pressures may be ob- 
tained at the points of consumption. 

However, with the use of 175 or 200-pound pressure 
boilers, the required pressures can be obtained at the rigs 
with smaller steam lines. The high-pressure boilers also 
have the advantage of a greater volume of reserve steam 
storage for peak consumption. 

Figure 12 shows the metered steam consumption for nor- 
mal drilling operations, as developed in a bank of 150-pound 
horizontal return tubular boilers. The steam consumed by 
the pumps and engine is shown separately, and a third 
graph indicates the total consumption. This information was 
obtained during drilling operations with a 10 by 10-inch 
three-cylinder engine and may vary slightly from the 
amounts used at rigs with 12 by 12-inch duplex engines. 
However, for practical purposes the steam consumptions 
shown are representative. It will be noted that the maxi- 
mum consumption is about 300,000 pounds daily. Oil field 
boilers, according to the generally accepted figures, evap- 
orate about 6 pounds of water per hour for each square foot 
of heating surface. At this rate, three or four 85-horsepower 
boilers will generally provide sufficient steam for one drill- 
ing rig with a reasonable excess capacity to provide for 
radiation and other losses. 

Rotary Chain Duty: 

The duty on rotary chain will be increased by the addi- 
tional power provided for the handling of longer strings 
of drill pipe and casing. 

Tensile strength tests on rotary chain obtained from manu- 
facturers’ test data show yield points of approximately 
65,000 pounds for number 3 as used for drilling, and 110,000 
pounds for number 4 chain used for hoisting. It is possible 
that a comparison based on yield strengths does not give 
a true indication on the service to be expected from the 
chain. 

Swivel Loads: 

The swivels now used have been designed for rotating 
drill pipe loads of from 90 to 100 tons and have reached 
their theoretical load limit with the present weights of drill 


pipe strings. With a future increase in weight, a heavie; 
type of swivel will undoubtedly be required, and heavier 
designs are now contemplated. The dead load Capacities 
of swivels have not been definitely established, but actual 
pulls sufficient to break 1-inch wire lines with 8 lines Strung 
have occurred. This indicates that the present swivels have | 
a possible dead load capacity in excess of 300 tons, In 
increasing the capacity for rotating loads the dead load | 
capacity should be increased at the same time to be cop, 
sistent with the greater future pulling power of the equip. 
ment and load capacity of the derricks. 

Conclusions: 

In the past, rotary equipment has had a gradual develop. 
ment to meet advancements in drilling. It is not the policy 
of any operator to discard usable equipment in order to 
obtain heavier equipment which is possibly more suitable 
for meeting the increased demands due to greater depths, 
Normal advancements will probably take place somewhat 
along the lines outlined in this paper, but no complete 
changes or radical re-designs in all drilling equipment are 
foreseen at this time. 

The increase in load capacities of derricks and wire lines 
appears to be of the greatest immediate importance, and 
in order to maintain present drilling speeds the power for 
hoisting should be increased in proportion to the loads 
This should come preferably through higher steam pressures 
than through larger engines. The design and construction 
of the other parts of drilling equipment will necessarily 
have to be consistent with these major items. By stich 
gradual development a completely equipped rig suitable for 
greater depths will be attained. 


New Gas Lines in the San Joaquin Valley 
MAJOR undertaking of the Southern California Gas 
Co., subsidiary of the Pacific Lighting Corp., was de. 

velopment work in the Kettleman Hills fields. Since last 
spring the company has been busy constructing a pipe line 
from Kettleman Hills to various San Joaquin Valley towns, 
and recently three lines were completed. 

These comprised a 10-inch line from Kettleman Hills to 
Lemoore Junction, an 8-inch line from Lemoore Junction to 
Fresno, and a 6-inch line from the Junction to Visalia. 
While these transmission lines were being laid, distribution 
systems were installed in the San Joaquin Valley towns to 
Lemoore and Armona. A 4-inch lateral from the Fresno 
line through the Dinuba district system is to complete the 
change from manufactured gas to natural gas. 

The natural gas system from Kettleman Hills to the Valley 
was tested completely, and natural gas was introduced into 
the Hanford district, followed a few days later by natural 
gas in the Visalia district. 
plied to Tulare and vicinity. 


Recently natural gas was sup- 


— 


- 





Pacific Gas & Electric has completed arrangements in its 
Fresno district, and shortly will introduce natural gas in 
the raisin belt. Southern California Gas also is constructing 
a pipe line from Kettleman Hills to the Buena Vista Hills 
terminal, where it is planned to connect a line with existing 
lines into Southern California. The two transmission sys- 
tems at present under construction in the San Joaquin 
Valley entail an expenditure of approximately $3,125,000. 


Booklet Tells of Institute’s Work 
“What Does the Institute Do?” a booklet describing the 
work of the American Petroleum Institute and incorporat- 
ing the address of President E. B. Reeser before the tenth 
annual meeting at Chicago, December 2-5, has been given 
general distribution by the organization. Copies are avail- 
able upon request and without cost to those interested. 
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TYPE 2200 MASTER 





COATROLLER 


The illustration shows a Fisher type 2200 Master 
Controller furnishing constant gas fuel supply, as to 
quantity and pressure, to the engines at the Earls- 
boro, Oklahoma, plant of a major operating com- 


pany. 
The Fisher type 2200 is especially designed for these 
types of installations: 


I Where ultra-sensitive control is required. 

2 Where initial pressures drop close to de- 
sired reduced pressures. 

$8 Where volume loads vary widely. 


4M Where adjustment to existing conditions 
must be unusually close. 


FISHER TYPE 2200 MASTER CONTROLLER 


For detailed information about the type 2200 Master Controller, or any of the other widely used 
Fisher dependable oil and gas specialties, write 


HARALOARA = WATERS > Huce 


HOUSTON GENERAL OFFICES: TULSA, OKLA. FORT WORTH 
P. O. BOX 1404 Telephone §-1138 - - L.D.398 











When writing Hanion-Waters, INc., please mention The Petroleum Engineer 


















HE matter of treating Mid-Continent cylinder stock 

and the disposal of the sludge therefrom has long been 

a vital question to the Mid-Continent Refiners but 
never to the extent that it has during the last two or three 
years or since the demand for bright stock has become so 
strong that Mid-Continent bright stock can compete with 
Pennsylvania stock and yet be profitable to the refiner. 

Before the Mid-Continent refineries started making bright 
stock on a large scale practically every complete refinery in 
the district had a sludge acid pond in or near the plant to 
which the small amount of sludge made was hauled by vari- 
ous conveyances and the accumulation burned at various 
intervals. These ponds although serving the purpose were 
always an eyesore and when the sludge output was increased 
ponds were out of the question and the matter of burning 
sludge acid came into the picture. 

Cushing crude is being run continuously at the Muskogee 
Refinery of the Pure Oil Company through a battery of one 
tube still and eight shell stills and the crude bottoms taken 
from the eighth shell still are pumped as steam defined cylin- 
der stock to storage tanks. In order to have a uniform stock 
great care in manipulation of steam in the various stills is 
absolutely essential. 

In blending cylinder stock with Sharples naphtha for the 
purpose of making a blend that can be most readily treated 
we have, after considerable experimenting discovered that 
a blend with a viscosity of about 225 at 100 is the most suit- 
able. It has been found that the temperature of the blend 
being treated must be held below 100 degrees in order to get 
the best results from the acid being used. 

At temperatures higher than 100 degrees too much agita- 
tion due to vapors is incurred which causes the excess acid in 
the oil to be more 
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Cylinder Stock Treating and 
Sludge Disposal 


By H. L. SMITH, 
Pure Oil Company 


Great care must be taken at this step of the operation jp 
order that an even amount of acid is introduced at all times, 
In order to get the proper contact between the oil and acid 
going through the orifice plates a pressure of approximately 
60 pounds is carried on the pump discharge and slightly 
higher pressure on the acid blow case. In order to minimize 
the evaporation loss on the cylinder stock mixture the pump 
discharge line is carried too near the bottom of the acid 
agitator. 

After a few barrels of the acid treated mixture have been 
pumped into the acid agitator sludge can be removed from 
the bottom as the heavy sludge starts settling very quickly 
and by starting to remove it at the earliest possible moment 
larger treats can be handled due to the fact that when the 
agitator is full practically all of the sludge has been removed, 
The equipment used in handling the heavy sludge is a Dean 
Bros. 12x6x12 ram pump. This pump is placed directly 
beneath the agitator in order that the sludge will get a free 
fall to it. The heavy sludge is pumped then to a 1090-bbi, 
mixing tank where it is blended with fuel oil and is ready 
for burning purpose. 

The acid treated oil is allowed to settle overnight in the 
acid agitator and is then pumped through another series of 
orifice plates into the neutralizing agitator. At the same 
time this oil is being transferred a weak solution of caustic 
soda is being introduced into the suction line of the trans- 
ferring pump and by the time the solution enters the second 
agitator it is slightly caustic. After settling and drawing 
off the caustic solution the now neutral solution is ready for 
filtering. 

The thousand-barrel tanks used for blending sludge with 
fuel oil are equipped with four one-inch pipes extending 
from the top of 
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The control of high 
pressures while drilling 
or producing is our 
zone of endeavor, and 
we have staked our 
claim in all the high 
pressure fields of the 
world. Engineers every- 
where show their con- 
fidence in SHAFFER 
EQUIPMENT, and for 
modern deep holes, 
heavy casing strings 
and extreme pressures, 
they are demanding 
Shaffer products. 

Photo shows five 
thousand - pound cellar 
set-up for Kettleman 
Hills. The assembly is 
100% Shaffer design 
and manufacture, and 
consists of high-pres- 
sure mud-cross, flanged 
to casing, a Controi 
Gate with com plete 
shut-off rams, (replac- 
ing old-style drilling 
valve) then a Control 
Gate to close round drill 
pipe—and for addi- 
tional protection and 
convenience, our fa- 
mous Warren Control 
Head which is the saf- 
est blowout preventer 
of the packing-assem- 
bly type made, with a 
built-in overflow con- 
nection and _ flanged 
Christmas-tree cap. 


SHAFFER 
TOOL WORKS 


Pioneers in the Design and Manufacture of 


HOUSTON--ROBERT J. MILLER COMPANY 





Most of the serious 
fires and blow-outs oc- 
cur during actual drill- 
ing operations, or while 
drill pipe is in use, 
when the drilling valve 
cannot be operated. Un- 
expected pressures en- 
countered while drilling 
is in progress can be 
controlled with the 
Shaffer Cellar Control 
Gate in the same man- 
ner that a shut-off is 
obtained in open hole 
with the ordinary type 
of valve now in use. 





With this control gate 
installed in the cellar, a 
shut-off can be made 
while the well is flow- 
ing, in a much simpler 
manner than by at- 
tempting to place pack- 
ing in the regular type 
of blow-out preventer 
when the well is out of 
sontrol., 


Two of these gates 
are recommended for a 
safety set-up, one to 
close around drill pipe, 
and one to function as 
a drilling valve, closing 
open hole. The design 
is so compact that two 
of them occupy prac- 
tically the same space 
as an ordinary drilling 
valve. 








BREA, CALIFORNIA 


High-Pressure and Safety-First 
Oil Field Equipment 


TULSA— ROBERT N. ATMORE COMPANY 








When writing Suarrer Toot, Works, please mention The Petroleum Engineer 
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New Features in Oil Well Swivel 
HE Gray Tool Company of Houston, Texas, has re- 
cently introduced a new Timken-equipped oil well swivel 
incorporating several novel features of design and construc- 





tion. The new 
swivel is espe- 
cially suitable 
for heavy duty 
service, em- 
phasis having 
been placed on 
strength and 
simplicity in as- 
sembly. 
One of 
interesting fea- 
tures of the 
swivel is the 
method of 
pension that has 
been adopted. 
This consists of 
a bail which, in- 
being 
over 


the 


sus- 


stead of 
fastened 

gudgeons, is 
bolted to the 
tops of two 
heav y bolts 
which extend 
the length of the 
swivel body. 
The _ bolts 
carried 
lugs, and are 
held at the bot- 
tom by 
screw caps. The 


are 
with 


heavy 











bail proper is 





braced by a transverse member, which prevents pulling to- 
gether and permits lighter construction of the bail itself 
without reducing strength. 


The method of support has several advantages. It per- 
mits lifting the load through a straight pull on the bail 
bolts and from the bottom, thereby eliminating tendency 
toward distortion or pulling together of main swivel body 
and avoiding the cramping of working parts. Further, the 
load on the bearing is equalized, saving wear on parts, and 
prolonging the life of the apparatus. 


The rotating member is carried on two Timken thrust 
bearings, one above and one below shoulder on swivel stem. 
3y virtue of this construction ease of rotation is secured, as 
well as sufficient strength to withstand the shock loads en- 
countered during spudding, and the use of blocks to obtain 
additional weight on the bit when rock is encountered near 
the surface is permitted and provided for. 


Alemite systems of lubrication is employed and sufficient 
space is left in the bearing housing to serve as a reservoir 
permitting oil bath for all working parts. Lower oil bath 
packing gland and wash pipe gland can be packed withoyt 
the inconvenience of inserting packing through threads, The 
goose neck is attached with bolts instead of studs. The 
swivel is easily disassembled without the necessity of spread. 
ing bails over gudgeons. Each part is so designed to assure 
that the heaviest drill pipe will pull in two before any dis. 
tortion whatsoever occurs. General specifications: Total 
weight, 1,875 Ibs.; 3 inches in diameter with 3-in. cross brace 
to prevent spreading or pulling together. Bearings, 2 Tim. 
ken T. C. 702; length over all, 8 ft. 2 in.; width over all, 
2 ft.; inside diameter of wash pipe, 234 in.; hose nozzle con- 
nection Boss Acme or A. P. [. 


hand A. P. I. 


stem connection, 6-in. left 





New Firm For Export Business 


je Emsco Derrick & Equipment Company and The 
Continental Supply Company announce the formation of 
a company to conduct their foreign and export business. 

The Emsco Derrick & Equipment Company’s office at 150 
Broadway, New York City, and the Continental Well Sup- 
ply Company’s office at 74 Trinity Place, New York City, 
have been dissolved and the business of both The Continental 
Supply and the Emsco Derrick & Equipment Company will 
be conducted under the new firm of The Continental-Emsco 
Company, Inc., located at 74 Trinity Place, New York City. 

I. L. Convers, who was formerly in charge of the Emsco 
Derrick & Equipment Company’s New York office, is in 
charge of the new corporation. Mr. Convers has been long 
known in connection with the supplying of oil well drilling 
and production equipment to foreign fields, having spent 
many years in London, Roumania, Russia, Mexico and 
South America. 





New Catalogue on Nordstrom Valves 


NEW catalogue has just been issued by Merco Nord- 
strom Valve Company featuring Nordstrom Valves in 
the various sizes with pressures ranging from normal to 
1500 lbs. A large number of mechanical detail drawings 
are also shown, indicating the construction of the various 
types of valves. Interesting information is given on the 
various types of lubricants to be used in lubricated valves at 
different temperatures from 20° to 350° F., and _ specific 
information regarding the type of lubricant to use for dif- 
ferent contents within the pipe line. A large number of new 
illustrations showing application and installation of Nord- 
Various tables of 
interest to the engineer are also included. Copies of the 
enlarged edition may be obtained from any of the offices ot 
the company located in different parts of the country, or by 
communicating with the head office, 343 Sansome St., Sat 
I‘rancisco. 


strom Valves are shown in the catalogue. 
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When writing Hyatt Rot.eR Beartnc Co. please mention The Petroleum Engineer 
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Mission Rotary Slip 


S will be noted from the illustration, this New 


Rotary Slip is provided with replaceable gripping 
bodies which operate in a manner entirely new to the field 
of pipe gripping mechanisms. 

Each tooth, or dog, is free to move independently of the 
others and is so curved on the back and front edges that, 





when inclined upwards by the lifting up of the drill stem, the 
gripping surfaces roll away from the pipe and assure imme- 
diate release. Conversely, when the pipe is lowered into 
the slips the dogs roll back to the horizontal position, press- 
ing against the pipe as they do so. The gripping surfaces of 
dogs are flat and about one-half inch in width, thus making 
it impossible to cut or mar the pipe, and, due to the greatly 
increased gripping area, substantially reducing the danger of 
swedging in the drill stem. The dogs roll on a compara- 
tively soft steel plate which quickly adapts itself to any pos- 
sible unevenness of the dogs, while the rolling action reduces 
the wear on the dogs almost to the vanishing point. 
Thorough field tests have proven that this slip will func- 
tion perfectly with both light and heavy strings of pipe, while 
ten weeks of service on a well over 5,000 feet deep has 
caused no apparent wear on the dogs. This slip is manu- 
factured by Mission Sales Co., Inc., Houston, Texas. 


Booklet on Fluid Packed Pumps 

“The Fluid Packed Pump, Its Construction, Operation, 
and Performance,” is the title of a booklet being distributed 
by Robert N. Atmore Company, Tulsa, Oklahoma, Mid- 
Continent distributors of this product. The book treats 
many phases of the difficulties encountered in pumping oil 
wells, and describes the types, sizes and uses of Fluid Packed 
Pumps. It is well illustrated, showing in cross sections the 
removable and rigid type. It also contains a graph showing 
the theoretical capacities of the pumps. 





Total gasoline tax collections in the first six months of 
1929 were $175,140,140 against $140,635,398 for the first 
half of 1928, an increase of $34,504,742. 


National Tool Announces Appointments 
NN( YUNCEMENT has recently been made by National 
lool & Metals, Inc., of Torrance, California, Manufac. 
turers of hard set metals and oil field specialties, of the ap- 
pointment of two new men to their metallurgical and Sales 
force. 

N. W. Cole is the new National addition to their metal. 
lurgical staff. Mr. Cole, who for 17 years has been engaged 
in the business of making and inventing metals, is a graduate 
of Purdue University. Upon receipt of his degree in chem. 
ical engineering, he joined the staff of the Inland Steel Com. 
pany of Chicago, serving with this concern for 8% years 
Following this, he acted as superintendent of open hearth 
work at the Utah Steel Corporation, keeping this position 
for 14% years, at which time he resigned and took over the 
metallurgical management of the Alloy Steel & Metals Cor. 
peration, of Los Angeles. At this concern he spent 4 years 
leaving there in 1926 for the Stoody Company and held his 
position there until leaving for National Tool & Metals, Ine. 

The other addition to the National forces is George NX, 
MeGarvey who has been appointed salesman for the Los 
Angeles City territory. Like Cole, McGarvey is well known 
throughout the realms of the oil fraternity, having served 
the industry for the past fifteen years as supply man, adver- 
tising manager and sales representative. For 7 years Mc- 
Garvey was affiliated with the Associated Supply Company, 
\t the end of this period he assisted in opening up the Mid- 
Continent field for the Sargent Engineering Corporation of 
los Angeles. Following 4 years of service with this con- 
cern, he became connected with the Grinnell Company of 
the Pacific, a position which he held for 4 vears, or, until 
his present affiliation. 


Foam Generator For Fire Fighting 
b ipene development of the Foam Generator for the con- 
tinuous production of foam to extinguish oil fires has 
any advantages over the old two solution equipment. The 
deterioration of chemicals in storage is eliminated. The 
portable apparatus is easily handled and moved to the 
locality of the fire. It can be used at any location where 
sufficient quantity and pressure of water are available. 
This modern oil fire fighting apparatus generates a con- 
tinuous foam stream from fresh chemicals, as it is needed. 
The apparatus, manufactured by the American Fomon 
Company, Philadelphia, has heen approved by the Under- 
writers’ Laboratories. 


Nebraska to Have Gas Pipe Line 

HE Nebraska Pipe Line Company, of which Clement 
Ty L.. Studebaker of Chicago 1S president, has incorpo- 
rated for $1,500,000 and has started the construction of 
pipe lines to cities and towns in southern and central Ne- 
braska, where an affiliated company, the Nebraska Natural 
Gas Co., has secured franchises. These are: Crete, Wilber, 
\shland, Chester, Deshler, Fairtield, Clay Center, Harvard, 
Sutton, Blue Springs, Syracuse, Wahoo, Davenport, Edgar, 
Shelton, Wood River, Hebron and Gibbon. 


New Development in Lube Units 
“\ New Development in Lube Units,” is the title of a 
rather unusual folder picturing the installation of the new 
Govers Process Lubricating Oil Vacuum Still at the Law- 
renceville, Illinois, plant of the Indian Refining Company. 
This piece of literature is distributed by The Brown Instru- 
ment Company of Philadelphia. 
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Petroleum Equipment Co. 
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Set-up for 
safely running 
tubing in high 


pressure wells, using 


C-I-W Tubing Control Heads. 


It is a known fact that to kill a producing well, 
to run tubing is a risky job. It quite fre- 
quently results in a complete shut-down and 
at best is a difficult, expensive and unsatis- 
factory method. 


With our two control heads mounted one 
above the other and by snubbing in the tubing 
one length at a time it is possible to run it 
against any well pressure. The process is as 
follows: A length of tubing is snubbed down 
by means of a device hooked up on an or- 
dinary rig so that a downward force is applied 
to the tubing by pulling up with the traveling 
block. Both control heads are released only 
enough to permit the passage of the tubing. 
When a coupling is reached the lower con- 
trol head is closed more securely and the upper 
head opened. This allows the coupling to 
pass. This same procedure is repeated until 


California Distributor: 


2800 S. Alameda §&t. 
Los Angeles, Cal. 


the coupling is beyond the lower control head. 
By following this same process very little time 
is required to snub in a complete string of 
tubing. 


The outstanding advantage that the C-I-W 
tubing control heads have over other methods 
is that the manually operated locking screws 
which close the steel rams around the tubing 
may be tightened to any degree of tightness. 
A quick acting ratchet device for fast opera- 
tion of the rams in packing off around the tub- 
ing and for opening them to allow the coup- 
lings to pass is an exclusive feature. 


These tubing control heads are made in two 
types, the HEAVY DUTY type tested to 
6000 pounds pressure and the , REGULAR 
type tested to 1200 pounds pressure. 


Write for pamphlet describing this process in 
detail. 





IVhen writing CAMERON Iron Works, INC., please mention The Petroleum Engineer 
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New Recording Pyrometer 
NEW Potentiometer Recording Pyrometer developed 
by Wilson-Maeulen Company, New York, has a tem- 
perature record chart 12” wide, and shows a number of other 
new features of mechanical and electrical design. In this 


i : gs oF 





potentiometric recorder, when the measured voltage from 
‘the thermocouple changes, as a result of temperature change 
at the thermocouple, the galvanometer pointer deflects in the 
corresponding direction. 

At intervals of 10 seconds a boom descends and grips the 
pointer firmly while two sensing fingers, moving in a ver- 
tical plane, approach the pointer from each side, exploring 
for the location of the pointer, and if either finger finds the 
pointer deflected and away from its central or null position, 
a roller ratchet dog is released by the finger, causing a drum 
te turn. 

By means of a violin string, wound around the drum and 
passing over pulleys at each side of the chart, and attached 
at opposite sides of a carriage, the motion of the drum in 
either direction is transmitted to the carriage which is 
adapted to travel back and forth across the whole instrument. 

The carriage carries the pen which marks the chart in its 
travel, and a contact brush that rides on the potentiometer 
slide wire. 


Folder on Keckley Valves 


A folder describing the Keckley Refinery Oil Level Gauges 
with automatic safety ball check valves, has been distributed 
by the O. C. Keckley Company of Chicago, Illinois. 


HORTLY following the announcement of 

an important expansion program, the 
first step of which was the erection of a new 
building adjoining the present plant in Pitts- 
burgh, the Pittsburgh Equitable Meter Com- 
pany announces the second step—a branch 
factory to be erected at Tulsa, Oklahoma. 
devoted to the manufacture and servicing of 
Emco Gas Meters and Regulators; Pitts- 
burgh Gasoline, Oil and Water Meters. 


The new factory will be of brick and steel construction 
with the front of the building of white stucco. The com- 
pany’s Tulsa offices will be moved from the Kennedy Build- 
ing to the new plant upon its completion, so that a direct 
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Electric Heat in Industry 
This very attractive catalog has been mailed out by the 





General Electric Company and gives an exhaustive report 
on the advantages of electric heat for industrial uses, It 
covers a broad variety of installations in a great many dif. 
ferent industries. 





Emsco Outfit in the Far East 








If you care to go “Somewhere 


east of Suez” and go far 
enough you will probably encounter the driller pictured 
above. He is Jac A. Williams with his copper-colored crew 
running an Emsco rotary outfit. 





Roller Chain Data Book Issued By Link-Belt 

INK-BELT COMPANY, Indianapolis, Indiana, has 

just published a new Roller Chain Data Book, No, 
1257, which they claim is the most complete manual for prop- 
erly selecting and applying chain yet developed. 

This 96-page book illustrates the construction of the chains 
and wheels, and presents many pages showing practical ap- 
plications of Link-Belt Roller Chain on light and heavy duty 
industrial drives, and on all types of machinery, tractors, 
trucks, farm implements, etc. 

All data is clearly compiled to enable one to select the 
proper chain and wheels to suit individual conditions, and to 
figure costs. Also an additional feature of value is a pres- 
entation of lists of wheels up to 81 teeth. All pitches of 
chains are carried in stock. 

This book is worthy of an important place in every en- 
gineer’s and mechanical man’s library. A copy will be sent 
eratis, if requested upon business letterhead. 


Barrett Robishaw Coring Bit 
The Reed’s Barrett Robishaw Combination Drilling Cor- 
ing Bit is described in a color folder which has been dis- 
tributed by the Reed Roller Bit Company, Houston, Texas. 














E METER G INC___ 











tie-up between factory and offices can be maintained at all 
times. No expense is to be spared in completely equipping 
the new building. The grounds are to be beautifully land- 
scaped and the whole property and building will be flood- 
lighted at night. 
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When writing Tutsa Bor.er & Macuinery Co. please mention The Petroleum Engineer 
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6000-lb. Pressure Hook-up Developed By Regan 
EVELOPMENT of high pressure heads for service at 
Kettleman Hills has resulted in the manufacture of 
equipment that is meeting all requirements of safety in this 
field, according to operating officials. 
When the first high pressure at Kettleman Hills was 
tapped the engineers of Regan Forge & Engineering Co. 
had already developed extra heavy equipment, anticipating 
such pressure, and are now producing a complete line of 
extra heavy equipment supplementing the standard pressure 
types. 
The illustration shows a typical hook-up of the high pres- 
sure Regan tubing head at Kettleman Hills with Christmas 
Tree and fittings tested as a unit to 6,000 Ibs. pressure. In 





order to effect a positive test of pressure, Regan engineers 
have found it advisable to test all high pressure equipment 
assembled before shipment from the factory, applying 6,000 
Ibs. pressure to the assembly rather than to the parts only. 

The hook-up shown in the photograph is one of several 
developed by Regan for Kettleman Hills service. The riser 
is 9144” O. D., extra heavy hydraulic tubing, with walls 73” 
thick. This heavy-weight pipe connects the top flange of the 
casing head in the cellar to the high pressure tubing head 
shown in the photograph. 

The flanges of the casinghead are drilled and the studs 
and bolts are to the AESC standard high pressure series. 
Four-way crosses, 654” by 4” in size are of extra heavy de- 
sign, The 
casinghead ties and suspends a 16” surface string, an 11” 
second string and an 85%” 


suitable for pressures far in excess of 6,000 lbs. 


oil string. 
The size of tubing head is 9”, forged steel with male out- 
lets, and is equipped with a combination metallic and hy- 
draulic packing, a recent development by Regan to offer a 
wide factor of safety against extremely high pressure and 
fire. The studs are made of alloy steel. Two 65%” 
4” 6,000-lb. test valves complete the hook-up. 


and five 


A plate 
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flange is set at the top of the Christmas tree for Connection 
with bolted trusses which extend to the landing flange below 
the casinghead, offering very rigid support. 





May Develop Cracking Operations 
gig pm nee of fitting oil cracking operations into 
the manufacture of illuminating gas, as well as motor 
fuel, appear to be developing not only in this country, but 
abroad. 

This is indicated by recent visits of two distinguisheg 
foreign technologists to the offices and laboratories of the 
Universal Oil Products Company at Chicago, according to 
Paul Truesdell of that company. 

One of Professor E. F. Armstrong, , 
director of the South Metropolitan Gas Company of London, 
and the other is Professor Walter Muller, head of the 
Engineering Economics Department of the University of 
Chile at Santiago, and also chief engineer of the leading 
gas company of Chile. 


these visitors is 


3oth these men are studying the possibilities of using 
cracking equipment to make high-grade motor fuel on one 
hand and at the same time enrich manufactured gas through 
the utilization of the fixed gases from the cracking stills, 


Heat Transfer Pamphlet 
Bulletin 1651—Heat Transfer Apparatus—by the Gris- 
com-Russell Company, New York City, is an_ illustrated 
pamphlet showing the construction and installation of heat 
exchanges in oil refineries and gasoline plants. It also con- 
tains valuable curves and data for figuring heat transfer 
problems. 


Liquidometer Catalogue 
The Liquidometer Corporation, Long Island City, New 
York, has mailed out an illustrated pamphlet describing the 
Liquidometer for distance reading of tank gauges. The 
Liquidometer accurately indicates the tank contents gauge 
and requires no manual operation. 





Diamond Alkali Handbook 
The Diamond Alkali Company, Pittsburgh, Pa., is dis- 
tributing a valuable booklet containing tables and charts 
howing the properties of caustic soda, soda ash, bicarbonate 
of soda and chlorine. 


Methods of chemical analysis for 
these products are given. 





Beaver Tool For Victaulic Joints 





The accompanying iilustration shows the No. 20 Beaver 
Grooving Tool, which is specially designed for Victaulie 
Couplings. Bulletin “G” describing the operation of this 
tool has been distributed by the Borden Company, Warret, 
Ohio. 





—————— 
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CONTRACTORS.......... 
W THE ROPES 


| ) 
| 































TRADE MARK 


Drilling contractors know exactly 
what their wire ropes give them in 
satisfaction and economy. Contrac- 
tors who try UNION Wire Lines 
wouldn’t standardize on UNION if 





they didn’t get superior service from 


these lines. 
Well No. 9, White Eagle Oil & Ref. Co., 
J. P. Morris Farm, Eastland Field, Texas; 
drilled by Kansas Drilling Company. 


UNION WIRE ROPE CORPORATION 
3 North Madison Ave., Tulsa, Okla. 


Oil Country Sales Offices Branch Office and Warehouse 
338 Kennedy Bldg., Tulsa Portland, Oregon 


Factory: 21st and Manchester, Kansas City 


JARECKI MANUFACTURING COMPANY 
4 Oil Country Distributors — Stocks at All Stores 


The men are, left to right (standing): 
C. E. Nelson, driller; E. L. Ralston of 
Kansas Drilling Company; J. R. Custer, 
Mgr., of Jarecki Store, Coleman, Texas. 
(Sitting): L. J. Norris, tool dresser; H. 
G. Alston, Union Wire Rope Corp. 


UNION WIRE LINES 


When writing UNION WirE Rope CorporaTIon please mention The Petroleum Engineer 
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Dearborn Chemical Has New Laboratory 





NVHE Dearborn Chemical Company, Chicago, Ill., was 
‘| founded in 1887. It was conceived by a pioneer and 
in its inception involved a great idea: Recognition of the 
necessity for chemical analysis of water before attempting 
to correct troubles arising from the impurities in the water. 


The Laboratory staff devotes its time principally to water 
analysis and research. The men have come to us from the 
Armour Institute, the Universities of Wyoming, Illinois, 
Ohio State, Oregon, Chicago, Mississippi, Iowa, Purdue and 
many other schools of high rating. 


The new laboratory is complete in itseli—it occupies an 
entire second floor of Building No. 2 and comprises a main 
laboratory, eight smaller private or classified laboratory 
rooms, a receiving room, storeroom, three offices and a 
library. 


The main laboratory is a room approximately fifty by one 
hundred feet. Its walls are tiled from floor to ceiling in two 
shades of green—the ceiling is cement plastered and painted 
—as is all the wood work, in a cream color covered with a 
fume-proof enamel or varnish. The floors are of a terra 
cotta vitreous tile. There are eight single working tables 
in addition to those that line the walls. ‘These are all 
alberene stone topped. The table for volumetric work is 
lighted above and below by daylight lamps—in the latter 
case through frosted glass insets in the table top. A 
huge enameled metal case fills about one-third of one of the 
long wall spaces for storing chemicals and glassware. The 
tables devoted to the work of water analysis are covered with 
individual hoods which are tied into a ventilating system. 


The eight smaller rooms are equipped especially for coal 
analysis, oil testing, factory control work, bacteriological 
examinations and special research. There are two balance 
rooms — one for the routine group and one for the research 
men. 


In one of the research rooms is a small experimental 
boiler capable of operation up to 500 pounds pressure from 
which samples can be removed and into which water and 
chemicals can be forced at any time. It is heated by hori- 
zontal electrical elements similar in location to boiler tubes. 
These small laboratories, which can be shut off from the 
main laboratory, have their own separate ventilation system. 


Lucey Now Handles Wickwire Spencer 
The Lucey Products Corporation is now the agent for 
Wickwire Spencer Wire Rope in the Oklahoma territory, 
carrying stocks at Maud, Oklahoma City, Tulsa and Duncan. 
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New Specification Sheet by Metric 

ETRIC METAL WORKS, of American Meter Com. 

pany, Inc., has issued a new specification sheet coy. 
ering all sizes of iron case meters from 5B to SOOB, inely. 
sive. This sheet shows maximum working pressures, type 
and size of connections, low pressure capacities and recom. 
mended maximum hourly rates for high pressure measure. 
ment. It also gives complete data on the dimensions of top 
and side connections. 





A High Pressure Meter by Foxboro 

HE increasing use of high pressures for boilers and 
for process work has led to the development of a new 
flow meter guaranteed to stand a working pressure of () to 
5,000 pounds per square inch. It has been built for meas. 

uring the flow of gas, air, steam, hot oil and gasoline. 
While retaining all the excellent features that have made 
Foxboro Orifice Meters so well known, the pressure cham- 
bers of this new meter have been so constructed as to meet 
the higher pressures with absolute safety. 
accompanying 
of this meter. 


A glance at the 
illustration will show the sturdy construction 
All working parts subjected to pressure are 
drop forgings, and every part is specially designed for high 
pressure work. 

All known errers and variables have been eliminated, 
and the new meter has no unknown quantities and no in- 





herent defects. It is calibrated to read and record in terms 
of flow and may be equipped with an integrator that reads 
direct without multipliers the total flow in gallons or feet 
or pounds. 

The four great factors — accurate C0- 
efficients, a differential measuring device that is inherently 
upon, and 


combination of 
accurate, an integrator that can be depended 
pressure chambers that will meet any commercial condition 
—results in a high pressure meter of extreme simplicity 
and accuracy. 
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ask the men in the field! 


Prestolith Velo 24-hour cement is an improved 
Portland cement which meets all the exacting 
requirements of speed, high strength, plasticity, 
water tightness, durability, and safety imposed 
on it by the oil trade. 


The S. Bright No. 5, Sedgwick County, Kan., 
owned by L. H. Wentz, is one of the many wells 
where Prestolith Velo has meant a considerable 
savings to the owners. 














S. Bright No. 5. Prestolith Velo Cement used. Write for complete information. 
Halliburton Process 


MISSOURI PORTLAND CEMENT CO. 
ST. LOUIS KANSAS CITY MEMPHIS 


Manufacturers of ‘‘Red Ring’’ Portland Cement and “Prestolith”’ brand of 
Velo Cement. Producers of sand, gravel and Bethany Falls crushed stone. 





When writing Missour! PorTLAND CEMENT Co. please mention The Petroleum Engineer 
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The Alco Underreamer 
HE new underreamer manufactured by the 
Alco Oil Tool Co., Inc., represents a dis- 
tinct departure from the usual design of these 
tools. The principal points of difference are 
in the method employed for expanding and 
releasing the roller cutters and in the arrange- 

ment of the cutters themselves. 

As shown in the illustration, there are three 
sets of rollers, all of which rotate on eccen- 
tric bushings mounted on the mandrel. The 
middle set of three rollers is held at all times 
in an off-center position by the bushing being 
keyed to the mandrel. The position of the top 
and bottom sets of rollers, for expansion or 
release, is controlled by specially designed 
latches which are operated by the 
motion of the tool. 

When not in operation, or when rotated to 
the left to withdraw from the hole, the three 
sets of rollers take a closed position that al- 
lows ample clearance to pass the tool through 
the casing. 


rotary 


When the underreamer is rotated 
to the right, as in operation, the top and bottom 
sets of cutters move outward to an eccentric 
position diametrically opposite to that of the 
center set, and are held there by the latches 
as long as the tool is in operation. 

These constructed that the 
underreamer cannot fail to release or expand at 
any desired point in the hole, the rollers ex- 
panding and setting positively when the tool 
is rotated to the right and releasing quickly 


latches are so 


and freely when rotated to the left. Action 
and operation is dependent on no other agency 
than the mechanism of the tool itself. Due to 
the arrangement of the cutters, the hole is 


always reamed to full gauge; when the reamer 
is run into the hole again after being with- 
drawn, reaming begins exactly where it was left 
off. With the long reaming surface, which averages five 
to six times the diameter of the hole, the reamer cuts faster 
and operates longer in the hole before it must be withdrawn. 
Another important feature is that the tool is designed to 
leave a large space free for the circulating mud, making 
it almost impossible to ball up the reamer in any formation. 

The Alco Oil Tool Co., Inc., P. O. Box “A”, Compton, 
Cal., will be glad to furnish any further information re- 
garding this underreamer, and their engineering depart- 
ment will be glad to co-operate to the fullest extent in solv- 
irg any specific underreaming problem that may come up. 








Quasi-Arc Products Demonstrated 
EFORE an interested group of pipe line contractors 
and welding officials of transporting companies, 

Quasi-Arc Incorporated, New York, recently demonstrated 
at Tulsa, Oklahoma, its uranium electrodes and multiple 
welding machine. The machine was made especially in ac- 
cordance Quasi-Arc 
strations. 


with specifications for the demon- 

It is a portable gasoline engine driven, four welder set, 
and the generator is a 25 KW 50 full load and 40 no load 
D C. volt machine. In circuit with each welding are a 
special L type inductive resistor provides the necessary 
reactance, and an L type current regulator for current 
adjustment. The former stabilizes the arc, and generally 
renders the operation of welding simple for a moderately 
skilled operator. The regulators give a range of amperes 
from 25 to 200 in 12 stops and are easily handled by one 
man. 


New Work Centering Device 
HE greatly increased speeds at which metal remoyj 
machines now operate, in order to take full advan 
of the new cutting tool materials, have practically neces. 
sitated the use of anti-friction bearings in the work centering 
devices of many types of machines. 


j bw 






The ball bearing equipped tailstock live centei placed on 
the market by the Ready Tool Company of Bridgeport, Cop. 
necticut, has met all of the requirements of such a device 
with especially fine results. It is recognized that the edges 
of cutting tools made of the new high speed materials are 
very sensitive to any chatter or vibration and the success of 
this live center is due to the extremely rigid and nop. 
deflecting support which it provides for the work. 

This rigid and extremely accurate support under all load 
and speed conditions is made possible by the design of the 
New Departure Double Row bearing employed. This angy. 
lar contact bearing has solid, high carbon chrome steel inner 
and outer races and is so assembled that the two rows of 
balls are opposed in a definitely preloaded condition. It has 
been thoroughly demonstrated that when work is supported 
by this bearing not only is chatter reduced and cleaner cut- 
ting obtained, but the edges of cutting tools stand up much 
longer than is the case with dead centers which cannot be 
tightly adjusted to the work. 





Small Slush Pump by Lucey 
UCCEY PRODUCTS CORP. has designed a small slush 
& pump to take care of the heavy pressures in territories 
where the big heavy needed. This 
pump has many of the features that have made the large 
Iucey pumps so popular, including direct fluid 


duty pumps are not 


short 


passages, oversize piston rods, steel tie rods, forged steel 
liners and sled type steel skids. 

The water end is hydrostatically tested to 2,000 pounds 
both in suction and discharge and is equipped with bevel 
The water valves have forged steel 
stem which extends below the insert. The 


type valves and seats. 
bodies and a 2” 





steel crowfeet are threaded and fitted with heavy castella 
The steam end 
is of extra heavy construction to stand extreme steam pres- 


tions and serve as nuts to retain the insert. 


sures and is equipped with balanced slide valves 
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85 feet of hole in 15'2 hours using 
one set of cones in exactly the 
same formation and depth as 
competitive rock bit drilled 84 feet 
in 88 hours using 11 sets of cones. 


HE above is only one of the many 

records of the BJ Rock Bit in ser- 

vice. It was made in a well at Santa 

Fe Springs under ordinary operating 

conditions @ Test after test in actual 

service proves that the BJ Rock Bit 

makes many times more hole, under 

h " keg > identical conditions, than any other 

é ea Y at rock bit @ Write us immediately for 
bay Poe other detailed performance records 
“4 ‘J and details of the BJ Gear-Driven, 
. Self-Sharpening Rock Bit @ They are 
startling... convincing ...evidence of 

BJ supremacy in any kind of drilling. 


(Licensed Under Powell 


Patents Pending) 


Oil Tool Division of 


2150 East Slauson Avenue, Los Angeles 
Tulsa, Oklahoma City, Houston, Fort Worth, New York City 


When writing Byron Jackson Co. please mention The Petroleum Engineer 
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Some Properties of 


Mid-Continent Crude 


OGDEN FITZSIMONS{ and W. H. BAHLKE{ 


Introduction 

In many of the calculations necessary for the design of 
refinery equipment, the molecular weight of the substances 
under consideration is involved. The usual data available 
for the solution of a problem consist largely of data on such 
properties as A. S. T. M. distillations, gravity and viscosity. 
Correlation of these more easily determined physical prop- 
erties and molecular weight would permit placing many of 
the calculations on a more certain basis. This paper presents 
a correlation between molecular weights and several prop- 
erties of Mid-Continent crude and fractions thereof. 


Experimental 

The data were obtained by determining the gravity, vis- 
cosity, A. S. T. M. distillations, and molecular weights on 
fractionated cuts from Mid-Continent crude. Some of the 
data were obtained from measurements on fractions pre- 
pared by laboratory fractional distillations, while others 
were obtained on refinery streams. The crude in all cases 
was an average Mid-Continent pipe line crude as received 
at Whiting. 

To prepare the laboratory cuts, two gallons of crude were 
slowly distilled through an insulated Hempel column 2 ft. 
high, packed with % in. diameter Rashig ring. Heat was 
supplied to the column electrically, so that the tower top 
temperature lagged the still temperature by not more than 
100 deg. F. When the still temperature reached 540 deg. F., 
about a 5 mm. vacuum was applied and the distillation con- 
tinued so that 70 per cent was obtained as distillate without 
heating the oil higher than 540 deg. F. During the vacuum 
distillation, the tower top and still temperature differential 
was maintained at 100 deg. F. At the start of the atmos- 
pheric pressure distillation, the condenser was cooled with 
carbon dioxide snow in alcohol to .minimize gas _ losses. 
Fractions representing 2! per cent of the crude were taken 
throughout the distillation. 

Portions of the wax bearing distillates were dewaxed at 
—15 deg. F. in 30 per cent naphtha solution, and the naphtha 
subsequently removed. 

Gravity, viscosity, and A. S. T. M. distillations were ob- 
tained by the usual methods, checks being made in most 
cases. Molecular weights were determined in general by 
the cryoscopic method, although cross checks were made in 
some cases using the Victor Meyer vapor density and Men- 
zies-Wright boiling point rise methods. ! 

In the cryoscopic method of Beckmann, chemically pure 
benzol, dried over sodium, was thrice crystallized and used 
as solvent. Its freezing point was 5.45 deg. C. In all cases 
the substance under investigation was weighed on an analyti- 
cal balance. Determinations were made at several molal con- 
centrations varying between 0.5 and 7 per cent. At each 
concentration, several determinations were made at various 
degrees of super-cooling. Corrections were applied for the 
change in concentration due to crystallization of benzol and 
for the change in apparent molecular weight with change in 
concentration due to association. 

Some comparative values of determined molecular weight 
are shown in Table I. 





* Paper Delivered at Tenth Annual Meeting, American Petroleum Insti- 
tute, Chicago, Ill., December 5, 1929 

+ Standard Oil Co. (Indiana). Whiting, Ind. 

tJ. Amer. Chem. Soc., vol. 43, 2314 (1921). 


TABLE I 


Comparison of Molecular Weights by Various Methods 
Molecular Weight 








Sample A. P. I. Cryoscopic Menzies Victor Meyer 

No. Gravity Method Method Method 
1 88.2 74.5 sak 725 
2 74.8 87.0 dina 88.9 
4 65.0 96.3 Kaila 957 
7 55.4 i) 113.3 
10 49.1 131.0 pre 1278 
124 30.5 284.6 — 3. one 
127 27.9 340.0 ee 
106 57.8 108.9 nn. 106.5 
112.5 

130 24.3 416.0 422 

Results 


The correlation between molecular weight and other prop- 
erties is shown in Fig. 1 to 7. 
Fig. 1 shows the relationship between 


A. P. I. gravity 
and molecular weight. 


It is noteworthy that the molecular 
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weight-gravity relationship for the crude (molecular weight 
209, gravity 36.6 A. P. I.) is nearly identical with the rela- 
tionship for the narrow cuts. 
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Fig. 2 shows the relationship between A. S. 
cent point and molecular weight. 
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Fig. 3 shows the relationship between reciprocal molecular cent gives 0.196 and up to 40 per cent as 0.324 mols Then 


weight and weight per cent for narrow cuts. For wide cuts 40 — 20 

the molecular weight must be obtained from Fig. 4 (mol the molecular weight is — 156. This curve lose 
. . . . OU) 

per cent versus weight per cent) which is an integral curve .324 — .196 


of Fig. 3. Its use is illustrated by the following example. ._ “ : er . 
A distillate is obtained representing 20 to 40 per cent off of its accuracy beyond 70 per cent, but fortunately Fig. 3 Rives 


the crude. From the plot, the total mols distilled up to 20 per nearly linear relationship beyond 50 per cent so the molecular 
weight can be obtained by its use and the mean weight per 


cent of the cut. A volume per cent-weight per cent plot js 











WEIGHT PERCENT BOTTOMS ON CRUDE incorporated in Fig. 4, so this plot may be of use when 5 
( 90 89 70 60 $0 40 39 20 10 01,4 percentage is expressed on a volume basis. Mi 
SESSLER: ne 22 aaa The relationship between total volume per cent distillate 


and molecular weight and volume per cent bottoms and 
\ | | molecular weight, shown in Figs. 5 and 6 were obtained from 
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Fig. 4, and are of interest as showing the change in total] 
molecular weights as distillation proceeds. 




















ol; @ 
al 
« 
ws 
o1o & 
“ FIG. S 
°o il 
oo9 = ; 
a VOLUME PERCENT OFF 
4 vs. 
MOLECULAR WEIGHT 
008 OF 


oe 
Oo 


MOLECULAR WEIGHT OF TOTAL DISTILLATE 


TOTAL DISTILLATE 
— 
| | 





007 








006 











005 














004 


o 








003 


RECIPROCAL MOLECULAR WEIGHT 















































































































































002 
00! VOLUME PERCENT OFF 
| | 
= FIG. 5 
4. | i 1 l | | L } A i 
C i030 30 a0 30 80-70 80 90 108” 
WEIGHT PERCENT DISTILLATE ON CRUDE 
FIG. 3 a 
FIGURE 6 
MID-CONTINENT CRUDE BOTTOMS 
PERCENT BOTTOMS VS. MOLECULAR WEIGHT OF BOTTOMS 
oe — ' : ——41800 
TT PTT pada REISENS iJ 
MIO-CONTINENT CRUDE CuTS| | | | | | | | | Whe aoe ERS 
|. WEIGHT PERCENT ON CRUDE - a eo: ee Oe ee ee ee ee 
LB. MOLS PER 100 LOS. CRUDE ce 46 = ; | | | 
2. WEIGHT PERCENT ON CRUDE ma mi ohh ethene anelenahenliondl 
OFF - VOLUME PERCENT OFF -— 44 ry 4 | ga | 
FIG.4 LA | - ++ 1400 + 
} if ] | | Ty c $44 4 4 ; a | + + +H 9 
feof ap tt ‘0 CEE TTT hase § 
i |_| | —fj—_f—_ jp ft 200 
= ee ; | | 3 
| } r. 1 | 7 A oe ee ee ee ee 
90 +4 + ee ee es Se ee ee eee eae a | rq | | 3 
2 ar & | i ; a a a 3 Reel \eidniallcinnpentcl ang a 
Ca a V " 34 ] | | “ 
é | V i w | i 4 bo 2 
80 + rmene Baas fs SS Se Zn a Ds = nie oe $ 
ia 24eanmrm « 
+ 7 30 ¥ 2 = 7 ff tt OD 
70 | 1 } | | Lh } 28 5 a © = = ma | a * +——4 
| } | | | | ' Pd | | | | | } | 
- |_| é = SS eee ee ee ie ae ee Se ee ee ee ee a 
= | |) | were Z | | | 
y 60 Seas —T ) 4 v4 ————E—EEe Eee 3 rt jf ee a ee a — 
- ee eS See Sea ee ee i 1 Mealy ee) ee ae Be: = oes 4}, __. _+__+__1499 
| } | | | 2 } + wall | 
w $0 P+ / + +++ 4+ “_naeeane —.20 = pa —_+-—J 
= y | — | | | ; | | | ji he ' 
‘= en +—— foo + —f-— + + + -___ + —_ - -—_+_+4 a Ll a — f 
2 | Vrt il ite 4 ° 10 20. 30 40 50 60 70 80 90 
eT Tt Tt et ee VOLUME PERCENT BOTTOMS 
F a 
2 mmral eT. tt ee tT et a) hd) tk dt tlt he FIG. 6 
30 ae eee ae $——+__4-- 4. 4 ++ +_—_1__+__+__+_4 | 2 
tte — o ——+ + t + —+—_+ 4 + +—>— 10 2 
| i ' ' 2° -_ . . . 4 
20 +++ ATT 2 2 oe ee ee ee ee Fig. 7 shows the relationship between Saybolt universal 
| | . . r . . =* 
f +—t +++ : 1 06 viscosity at 100 deg. F. and molecular weight. Fig. 8 shows 
10 FY t ++ — ++ _1—— 04 the relationship between absolute viscosity at 100 deg. F. 
/ | ] | | | | ‘ 7 
m ae eee eee eee and molecular weight. 
eS ee ee © - , ° 
%6 0 20-30 Ooo 70S 20 Fig. 9 shows the relationship between total volume per cent 
FIG. 4 distillate and bottoms and specific gravity. 














































THE PETROLEUM ENGINEER for JANUARY, 1930 153 
hen 
” / Uvvys 
Ives " 
ilar CHEAP CA x == 
per 
t is 
| into 6: ) 
to GCconomed@bh 
late 
and 
‘om 
otal 
The CLARK GENERATOR UNIT, direct gas engine driven, 
u is used around many gasoline plants to turn cheap gas into 
3 dependable and economical electric power for running water 
3 pumps, oil pumps and other auxiliary machinery. 
I) 
z Consists of a generator (75 k.v.a.—480 v.—3-phase—60-cycle 
° —400 r.p.m.) direct connected to CLARK 4-cylinder gas or 
5 gasoline engine of 90 brake H.P. at 400 R.P.M., with direct 
connected exciter. The entire unit is perfectly balanced, fully 
3 enclosed, durable and easily transported. Ask for full par- 
; ticulars. 
< Clark Bros. Company, Olean, N. Y. Export Office: 150 Broadway, 
3 New York City. Mid-Continent Sales Offices: Tulsa and Fort Worth. 
3 Warehouses: Tulsa, Okla.; McCamey and Sweetwater, Texas; Artesia, 
z N. M. California: Smith, Booth, Usher Co., 228 S. Central Ave., Los 
Angeles. 
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When writing CLARK Bros. Company please mention The Petroleum Engineer 
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Other combinations, useful for some purposes, could be 
shown, but it is believed that the data presented here are 
sufficient to enable those desiring such other combinations to 
prepare plots. 














900 
800 
70 


+ 
_ 
4+—+— 
] | 


6 = - t+ 
500 ++ tI 
a we 4 | 
400 T + ~~ t + 
. a } | 
mr i. 
300 + 14 
« } = 
8 200 


= 
< 
. | | 
S 19 FIG 7 
3 80 *"D-CONTINENT CRUDE ILLATES 
; = } MOLECULAR WEIGHT 
60 vs 
2 50 ! SAYBOLT VISCOSITY AT i00°F 
S 40 : © LAB. FRACTIONATION Fe 
z | © LAB. FRACTIONATION ( DEWAXED 
a 2 @ PLANT STREAMS 


20 


300 
MOLECULAR WEIGHT 


FIG. 7 





Peete ett iric » ttt Ft TPT Tt 

Pty MIO-CONTINENT CRUDE DISTILLATES C 

MOLECULAR WEIGHT VS ABSOLUTE VISCOSITY AT IOC 
©LAB. FRACTIONATION 


= om ae ae ae ee roe WN 











@PLANT STREAMS | 





























t=s=S==: SSS: 10 
ppt tts sp TEP TT sa 
OO Ta AO Rar ae Se ae t+ ie 
—+- +444 -4 +4 $+-+-+-+++44 
+ 4—+—+_4 + -+ 4-44 ——t—-T 13 

2 





























$ 
t 
A ee 











ABSOLUTE VISCOSITY IN CENT@OISES 



































Sees aeeseess= ty) 
eae }—} +++ D 
Gere | | 
wo le T20 Tay 0! 
MOLECULAR WEIGHT 
FIG 8 


VOLUME PERCENT BOTTOMS 


























199 90 g0_ 70 60 50 40 30 20 19 
| | a | . F | , | | | 
+—+>—+— SUE GEE Gn Ge Ge Gen Gee een Gen a 
FIG. 9 Rae Be 
-_ MID-CONTINENT CRUDE rT] ‘a a 

TOTAL VOLUME PERCENT ryt 2s wa 

vs. “++ + 98 
| SPECIFIC GRAVITY OF TOTAL DISTILLATE | | | | 

}— AND TOTAL BOTTOMS + + 

a a: aE 








2 ee 






































SPECIFIC GRAVITY AT 60°/ 60°F 




















~ 10 20 30 40 
“UME PERCENT 


, 4 4 
so. 060 70 80 90 100 
DISTILLATE 


FIG. 9 


THE PETROLEUM ENGINEER for JANUARY, 1930 


R. R. Brandenthaler Victim of Explosion 
UDOLPH RICHARD BRANDENTHALER well 
known petroleum engineer of the United States Bu. 
reau of Mines, lost his life in an accident at the 
Petroleum Experiment Station, Bartlesville, Oklahoma, op 
the evening of December 13, 1929, when part of an ex. 
perimental rig equipment exploded. In the fire which fg. 
lowed, Meredith Miles, Junior Engineer, sustained severe 
burns from which he died within a few hours. Gustay 
Wade, Dynamometer Engineer, and Robert E. Holt, Me. 
chanic, suffered from minor burns. 


Mr. Brandenthaler was born in Milwaukee, Wisconsin 
April 28, 1890. Losing both his parents early in life, he 











R. R. Brandenthaler 


went to work at 12 years of age after he had completed his 
grammar school education at Seattle, Washington. He did 
not enter high school until the age of 19. Graduating from 
high school he attended the University of Washington, 
Seattle, for three years as a student in Geology and Mining. 
During these three years, 1913 to 1916, his summer vaca- 
tions were spent working in the mines of Alaska. He then 
left the University to engage in mining work in Juneau 
and Douglas, Alaska. From Douglas he went to Windy 
Arm District, Yukon, where he was successively Assayer, 
Engineer, and Superintendent of Concentrator. At Mineral 
Lake, Prince of Wales Island, Alaska, he supervised con- 
struction of a 50-ton concentrator. He enlisted for service 
in the World War, January 5, 1918, and was discharged 
July, 1919, after having seen service overseas. On his 
return from the war he spent nine months in hospital re- 
covering from the effects of gas and shell-shock. In the 
fall of 1919 he re-entered the University of Washington 
and continued his studies for two years, receiving his B. S. 
in Mining and Geology, in addition to completing almost all 
required post-graduate work toward a Master’s degree. 
After a short period in Alaska in the fall of 1921 in the 
Government Coal Fields he returned to the United States 
and became Engineer for the Sunset Copper Company at 
Index, Washington. He taught chemistry in high school 
at Bellingham, Washington. Here he met [Lenore Thomas, 
whom he married later at Fresno, California, in January, 
1923. She, with an adopted son, Richard, survives him. 
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va | Insects Cause 
Be. x ° » 
t the 
“| Destruction of Derrick Foundations 
ex- 
fol- 
Vere 
Stay 
Me. N Rogers’ Natural History the Teredo is described in part, 
thusly: Genus Teredo, navilis, Shell bivalve, globular, small ; 
; valves three-lobed, gaping with interior spoon-shaped process 
Asin, from hinge; animal worm like in shelly burrow with two long 
» he siphons united almost to the ends, tipped with shelly pallets, orifices 
fringed. A ship worm. 
» What he or she, depending on the gender a Cajun is likely to call 
it, is called by the group carrying on the development of The Texas 
Co.’s marine salt dome development in Terrebone parish, coastal 
Louisiana, is unwise to publish. However, it is a-plenty. 

The teredo is a serious problem to the producing company as is 
graphically shown by the damage it has caused to the pilings 
illustrated in the accompanying photographs. With several domes 
in that part of the coast to be developed, all of which are under 
water, it is probable the producing company will drill several hun- 
dred wells. Present indications lead to the belief that the greater 
portion of these wells will go down in the open water and only a 
few will be drilled in the marshes. 

Each location requires the driving of 300 or more pilings for 
the derrick, pumps, engine, slush and mud pits, water and fuel 
tanks, tool and boiler houses and walks. This number of pilings 
give a foundation approximately four times stronger than required 
on the basis of crush tests of the piling. But in seven months’ 
time the teredo has burrowed into the piling and reduced its 
strength approximately 50 per cent. All of the piling used thus 
far has been natural wood which will be changed when new foun- 
dation specifications are made. 

In Terrebone parish the teredo has confined its attack to only 
those derrick piling located in brackish water. So far no evidence 
of its attacks have been found in piling located in pure salt water, 
in that region. It attacks between the mud line and water line 

his and apparently works both directions. One of its characteristics 
did is that the tiny hole it makes to enter is never enlarged though the 
rom burrow is widened as it lengthens behind it. 
ton, The seriousness of the problem is gained from the number of 
ing. 60-foot piling that are sunk 
aca until they stand 15 feet 
hen above the water. Fifty-six 
eal are required for the derrick, 
ndy 69 for the slush pit and re- 
yer, serve mud pit and 50 for 
eral the water and fuel tanks. 
OM- The minimum number used 
vice thus far is 300 and the aver- 
ged age is somewhere around 
his 350. Whenever a well is 
re- abandoned the piling must 
the be pulled to conform to 
ston Federal Government re- 
of quirements in that area. 
dee Some writers have a good 
re word for the teredo because 
the it clears harbors of hidden 
- dangers to navigation when 
e such dangers are wood and 
a because it is the scavenger 
ee = the sea coasts. But, in 
, Ae language ot a toreman, f ; ; ” 
| who cares about that ?” gen Sekt tae ote es 
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“Inside Difference” between 


JONES 


ully normalized, high manganese steel 


SUCKER RODS 


and ordinary rods, 
as revealed by 
the scope 


Pictures tell the story a he “Jones” story in full. 
























, An ordinary sucker ro 
Under the microscope, most an utter lack of unif 
encher suds chow 6 Righly va- parts of the same rod a 
rying grain structure. = ‘i 
different metallurgica 
secret of the superior 
Steel Sucker Rods. 





he microscope, shows 
n structure,—different 
d as having an entirely 
... Therein lies the 
nes High Manganese 


Any Jones Rod, put to 
a perfect, uniform gra 
hence their high fatigue 
tion and unequalled rec 


oscope test, will show 
re from end to end,— 
e, lack of heat demarca- 
isfactory performance. 


Jones Fully Normalize 
only sucker rods that a 
treatment,—the entire | 
at the same time, und 
world’s largest sucke 
Cross-section of the metal Th h ] 
structure of an ordinary rod. ey are the only fr 
Note the difference from that structure test,—The 


above 
Write for the bookle 
rod,—every oil man sho 


anganese Rods are the 
ctured under full heat 
each rod is heat treated 
m temperature, in the 
malizing furnace... 
the uniform grain 
the dest rods to use. 





ing this super sucker 
ve it. 





Another example of poor grain 
structure in an ordinary rod. 


Compare the others with this cut. Here is the “Jones” 
High Manganese Rod—it shows the same, even, 
close-grained structure throughout the rod, indicative 
of its strength and high fatigue resistance. 


THE S. M. JONES COMPANY - TOLEDO, OHIO 


Mid-Continent Office: McBirney Bldg., Tulsa, Okla. 





Micrograph of the body of an 
ordinary rod. Compare this 
with the one below. 





Forged end of the same rod 
with an entirely different grain 
structure. Note the enlarged 
crystals. 





Ready-for service end of the 
same rod with a different grain 
structure from either of the 
above parts. 


When writing Tue S. M. Jones Company please mention The Petroleum Engineer 
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Gasoline Assoctation Adopts 
Tentative Specifications for 


Determining Specific Gravity of Gases 


HE specific gravity of gases shall be determined by 
means of a gas balance constructed, as to principle, 
similar to the Edwards gravity balance described in 
Technologic Paper No. 89, United States Bureau of Stand- 
ards. This principle embodies Boyle’s law which prescribes 
that the density of a gas at constant temperature is propor- 
tional to its pressure; or restating this law as quoted in the 
technologic paper referred to, “the densities of two gases at 
normal pressures are in inverse ratio to the pressures when 
of equal buoyant force.” 
A, Apparatus 
1. Balance. The balance to be used shall consist essen- 
tially of a balance beam with its 
supporting fulcrum mounted inside 


countersunk in order to allow for any burr which may be 
around the hole punched in the strip and which otherwise 
would prevent the plate from pressing uniformly against 
the strip, C. A small hole shall be punched in each sus- 
pension strip, C, several millimeters from the end just large 
enough so that the strip may easily fit over the pin, K. 
These pins are for the purpose of holding one end of the 
suspension strip when it is being mounted. There are no 
pins in A. The faces of A and B and of the plates, D, 
which clamp the strips shall be machined flat and smooth 
so that the strips, C, will be held firmly in place. 

The plates, D, shall be held tight by means of two screws 
each. These screws shall be of 
such size that they may be turned 








a gas-tight, cylindrical metal case. 
The balance beam shall have a light, 
sealed globe, made of a substan- 
tially inflexible material, attached 
rigidly to one end and an adjust- 
able counterweight on. the other. 
The beam fulcrum shall be a 
support, described by the Bureau 
of Standards as a modified Cardan 
suspension, as illustrated in figures 
1, 2, and 3, and as now further de- 





Directors.—Editor. 


On December 17th, 1929, the Board 
of Directors of the Natural Gasoline As- off. 
sociation of America adopted a tentative 
standard for determining gas specific 
gravities to become effective 
Ist, 1930, and thereafter for one year, 
becoming a permanent standard of the 
association January 1, 1931, if not other- 
wise modified or amended before that 
time by official action of the Board of 


up quite tightly without danger of 
stripping the threads or breaking 


Two spacers of a height equal to 
the selected vertical distance (18 
to 20 mm.) between the lower plane 
of A and the upper plane of B are 
to be provided with each balance, 
with a place to hold them when not 
in use. These spacers should be in 
-_ ___! the nature of pins of round cross 


January 








fined. In this construction, four 
metal strips, fixed rigidly at A 
(Figs. 1 and 2), are attached securely to parts B which are 
in reality a part of the balance beam. 


The vertical distance between the bottom plane of part 
A to the top plane of part B shall be between 18 and 20 
mm. The distance across the top of B as seen from the 
side (Fig. 1), shall be the same as the vertical distance be- 
tween A and B. 


The horizontal distance, as seen from the side (Fig. 1), 
across the lower face of part A where the suspension strips 
are fastened shall be about 0.1 mm. 


Since this suspension acts as though the center of motion 
is on a horizontal line passing through the bottom of A, 
as seen in Fig. 2, the center gravity of the beam including 
the center counterweight G should be on this line. There- 
fore, the horizontal line H (Fig. 2), passing through the 
center of the beam should be 2 mm. below the bottom of A. 


The suspension strips, C, shall be of phosphor bronze, 
one-eighth of an inch wide and one thousandth of an inch 
thick. (If in practice it is found that strips of greater 
strength are desired, strips 0.0015 inch thick may be used. 
This should be the maximum thickness. ) 


A small pin, K, shall be permanently fastened in B at 
each point where a strip, C, is clamped. Each pin should 
be approximately perpendicular to the face in which it is 
fastened and should be located near the lower end of the 
vertical line passing through the center of the lower plate 
D. Each of these fastening plates, D, on B, are provided 
with a hole into which the pin projects. The hole in the 
Plate, D, on the side facing against B should be slightly 


section and the two should be ma- 

chined to identical length. The 
spacers are for the purpose of adjusting the distance be- 
tween A and B when new strips are being mounted. Suffi- 
cient space on A and B to insert these spacers shall be pro- 
vided at the outside of each set of suspension strips. 


Some device, such as that shown in the diagrams, shall 
be provided for raising the beam approximately 2 mm. and 
locking the beam securely so that the balance may be safely 
transported without damage to the mechanism. 

The gas-tight, cylindrical case, called the gas chamber, 
shall be of such dimensions as to easily accommodate the 
beam mechanism and allow amply for its necessary move- 
ment. The sealed globe, or bulb, shall be approximately 
ellipsoidal in shape with its long axis approximately 20 cm. 
and its short diameter about 12.5 cm. and should weigh 
not more than 1.5 lbs. The length of the beam, including 
the bulb, M, on the one end and the scale, J, on the other 
should be approximately 48.5 cm. 

The sensitivity of the balance shall be, by means of the 
center counterweight, G, adjustable to such degree as to 
permit an appreciable displacement of the beam for pres- 
sures, expressed in a change of mercury levels, equivalent 
to 0.500 mm. in each arm of the balance manometer. 

The beam scale, attached to the end of the beam, shall 
be graduated in millimeters and a fine cross hair shall be 
fixed as a reference in the front head of the gas chamber. 
The gas chamber shall be equipped with a suitable device 
for distributing the entering gases in such manner as to 
prevent any solids or liquid droplets, entrained in the gas, 
from impinging on any part of the beam mechanism. 

It must be recognized that the balance is an apparatus of 
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high sensitivity and the construction of the mechanism, 
therefore, must be of highest quality. 


The gas balance and all appurtenances used for this test 
shall be absolutely free from leakage. 


2. Manometer 

The manometer used in determining gas pressures within 
the gas chamber shall be equipped with scales of thin mate- 
rial graduated in millimeters. The scales shall be mounted 
ir front of the mercury columns and shall extend over the 
tubes to their centers, thus easily affording accurate read- 
ings. 

The manometer shall be provided for rigid attachment 
so that the mercury columns will be perpendicular. 


3. Hand Pump 

As with the balance, it is likewise very essential that the 
hand pump used for this work shall be entirely free of leaks. 
Errors likely to result because of leakage in this particular 
piece of apparatus 
shall be reduced to a 


ance shall then be securely mounted and leveled. This pre. 
caution must be taken to eliminate, after the test has 
started, disturbances tending to jar the apparatus and thus 
introduce errors because of indeterminate changes jp the 
position of the beam. 


2. The beam weights shall now be adjusted by trial so 


that the beam will balance in air at a pressure not greater 
than atmospheric and in the gas at a pressure not greater 
than the pressure on the line from which the gas sample 
is obtained. The utmost care must be taken in adjusting 
the beam weights. The beam must be secured by the lock. 
ing device when such adjustments are made so that the 
beam suspension may in no way be strained or damaged, 
See that the weights and nuts are tight. 

3. The gas chamber and all connections shall now pe 
evacuated to an absolute pressure of not more than 130 mm, 
of mercury (approximately 600 mm. vacuum), by means of 
a vacuum pump and with all hose connections closed, the 
apparatus shall be tested for leakage. Any exact absolute 

pressure of not more 
than 130 mm. of mer. 


minimum by soldering GAS DENSITY BALANCE cury shall be main- 


or tinning all connec- 
tions. Because of the 
necessity of operating 
the hand pump for 
both vacuum = and 
pressure, the pump 
shall be equipped with 
a four-way valve to 
prevent contamination 
of gas samples. 





4. Barometer 

The aneroid barom- 
eter shall be of re- 
liable manufacture. 
This instrument shall 





tained, with the ap- 

paratus — undisturbed, 
shite tor an interval of not 
less than two minutes, 
before the System is 
adjudged without 
leaks. 

4. The balance shall 
be evacuated and air 
allowed to enter at 
least three times be- 
fore observing the bal- 
ance pressure for air. 
To purge the appa- 
ratus the procedure of 
evacuation by means 
































be checked frequently 











and adjusted if found 
to be in error. Barom- 
eters shall be cali- 
brated in millimeters. 




















Fig. | 


5. Balance Mounting 

The balance may be 
operated from any substantial support free from vibration, 
in such position that the balance scale may be read with 
accuracy. In the absence of any other convenient sup- 
porting base a tripod should be used for mounting the bal- 
ance, 


6. Hose and Valves 

All hose used shall be of the thick-wall rubber, pressure- 
vacuum type and free of any leak. 

Only needle valves shall be used on the hose lines. In 
making the test, it is essential that, as the required pressure 
is approached, it can be gradually and easily increased or 
decreased, and the valves used must permit of such adjust- 
ments. 


7. Thermometer 


The chamber shall be provided with a 1%” opening 
(sealed ordinarily with a plug or a valve) into which may 
be secured and tightly fitted, as required, a thermometer for 
determining gas temperatures within the chamber. 


B. Test Procedure 


1. All hose or connections required for the test shall be 
connected before the test is actually started and the bal- 





ot a vacuum pump 
shall be adopted. For 
each evacuation, the 
absolute pressure in 
the balance shall be 
Fig 2 reduced to within 130 
mm. of mercury and 
the air or gas, as the 
case may be, shall be allowed to enter at its own pressure. 
The balance point shall be obtained by operating the valves 
and not the pump. Sudden surges of air (or gas, when 
obtaining the balance point in gas) must be avoided. The 
increase of pressures should be in increments of not more 
than 0.50 mm. in each arm of the manometer when operat- 
ing near the balance point. Before reading, the manometer 
should be lightly tapped with the finger at the mercury 
surfaces to eliminate mercury sticking to the glass. Record 
the pressure on the balance, as determined from the ma- 
nometer, as the balance point for air. Make a check de- 
termination to obtain a second reading of the balance 
pressure. The barometric pressure should be observed and 
recorded at this time. All barometric readings shall be 
made with the barometer at rest in the same_ position 
throughout the test. 


5. Similarly, the balance shall be evacuated and gas 
allowed to enter at least three times before the balance 
pressure of the gas is obtained. The manipulations de- 
scribed above in Paragraph 4 shall be repeated for obtain 
ing the balance point in gas. Two determinations of the 
gas balancing pressure shall be made. 
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I. T. I. O. and Foster Petroleum Co.’s Thomas-Fuzzell No. 1, the Wofford Drilling Co., Atlantic Oil Producing Co. and R. A. Irwin’s 
largest well in the history of Oklahoma. Drilled by Mandeville & McGee No. 1. A 2,200-barrel wildcat N. W. of the St. Louis, Okla. 
Thompson. Total depth 6,542 feet. Pool. Total depth 3,875 feet. 


LUCEY ROTARY EQUIPMENT « 


eh Plays an Important 


rte rf Part in its discovery 


NAN 








“WHEREVER — THERE'S OIL” 


. The history-making wells illustrated 
were drilled with Lucey rotary 
R. L. Gay’s Bowman-Hicks A 1. A 20,000-barrel extension to the 
Zwolle, La., Pool. Total depth 2,413 feet. drilling Equipment. 


LUCEY PRODUCTS CORPORATION 


DOMESTIC HEADQUARTERS 
224 EAST BRADY STREET. TULSA, OKLAHOMA 


BRANCHES 
OKLAHOMA CITY, OK DUNCAN, OKLA MAUD. OKLA SHREVEPORT, LA HOUSTON, TEXAS LOS ANGELES, CALIF 


YISTRIBUTORS 


BRIDGEPORT MACHINE COMPANY. WICHITA. KANS At SUPPLY CO.. BEAUMONT, TEXAS THE HERCULES SUPPLY COMPANY. WINK. TEXAS 
BRAGRATIONAL SUPPLY COMPANY. TULSA. OKLA T. T WORD SUPPLY COMPANY, HOUSTON, TEXAS CHAMPION SUPPLY COMPANY. CASPER WYOMING 
DFORD SUPPLY CO. WICHITA FALLS TEXAS OIL WELL EQUIPMENT CORP., LOS ANGELES, CAL 
3505 WOoLW. EXPORT . 
ORTH BUILDING 4 BROAD STREET RUE DE RIVOLI (1.ER) PLOEST!I. ROUMANIA 
NEW YORK CITY LONDON Ee 2 ENGLAND PARIS. FRANCE SAN FERNANDO, TRINIDAD. B. W. t 











When writing Lucey Propucts Corporation please mention The Petroleum Engineer 
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6. Finally, before dismantling the apparatus, the bal- 
ance shall be purged a third time by evacuation, as instructed 
in Paragraph 4, for air, and the balance pressure in air 
again obtained and recorded. The barometric pressure 
shall again be observed at this time. 


7. See that the beam mechanism is secured by the lock- 
ing device after the test is completed. 


C. Notes 


1. The accuracy of the test shall be such that check 
determinations of the gas specific gravity will agree within 
two units in the second decimal place for wet gases, or 
gases having a specific gravity greater than 0.75, and within 
four units in the third decimal place for dry gases, or 
gases having a specific gravity less than 0.75. 


2. Where accuracies expressed in the third decimal place 
are required, the use of a calcium chloride dryer in the air- 
suction line to the balance is recommended on warm days 
when the humidity is high. 


5. All scale readings shall be made while the Operator 
is in a position directly in front of the apparatus and with 
the level of the eyes held constant. 


E. Calculation of Results 
The specific gravity of a gas referred to air as unity may 
be represented as the ratio of the absolute pressure required 
for balancing the beam in air to the absolute pressure te. 
quired for balancing the beam in the gas, expressed as a 
formula : 
A 
Sp. Gr. = — 
G 
where A — the manometer pressure plus (algebraically) 
the barometric pressure while the beam is 
balancing in air. 


G — the manometer pressure plus (algebraically) 
the barometric pressure while the beam js 
balancing in gas. 








GAS DENSITY BALANCE 























Fig. 3 








3. Should any limitation of procedure herein incor- 
porated be impractical or impossible because of any ex- 
traordinary conditions encountered, the parties co-operating 
in a test may agree to modify such limitations. 


D. Precautions to Be Taken for the Test 


1. The temperature of the balance should be kept con- 
stant during the test. Wherever possible, it is recommended 
the apparatus be shaded from heat or wind or other weather 
disturbances. Special precautions should be taken to avoid 
errors resulting from the use of a balance of which the 
temperature is not in equilibrium with that of the surround- 
ing atmosphere. Reference is made in particular to extreme 
changes in conditions, such as in removing a balance, shaded 
in transit, to bright sunlight for the test without allowance 
for equilibrium temperatures to be reached. 


2. Manometers and mercury shall be kept clean so as 
to permit accurate readings. 


3. Condensation in the balance should be avoided. Small 
drops of liquid on the beam or float will give rise to large 
errors in the determinations. 


4. Serious errors may result from readings taken with 
the balance beam at rest. This is especially true if there 
is any degree of friction in the operation of the balance. 
A travel range of from 6 to 16 divisions on the beam scale 
shall be maintained at the time readings are made. 


The following examples illustrate the calculation of gas 
specific gravity from assumed test data: 


Assumptions of Test Results 


First Manometer 3arometer Absolute 

Example Pressure Reading Pressure 
mm. mm. mm. 

Gas No. 1 (G1) —91 (vacuum) 736 645 
Air No. 1 (A1) —1.0 736 735 
Second 
Example 
Gas No. 2 (G,) +74 736 810 
Air No.2 (A,) —101 (vacuum) 736 635 


From the first example, gas sample No. 1 would have a 
specific gravity determined as follows: 
Ai 800 
Sp.Gr = — -: : 1.14 
G1 700 





From the second example, gas sample No. 2 would have 4 
specific gravity determined as follows: 
A, 635 


oG-— — — 784 
G, 810 
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A service that has 
grown to leadership 


IN THE OIL & GAS INDUSTRY 





QUALITY 
QUANTITY 
SERVICE 


O supply our customers’ increasing 
demands for tubular products, the 
Taubman Supply Corporation has grown 
from one pipe yard to an ‘active branch 
in every important field. Distributors 
for Pittsburgh Steel Products Company’s 
seamless pipe and Central Tube Com- 
pany’s lapweld out of complete stocks 
at Memphis and the Mills, in addition 
to our enormous stocks of dependable 
used tubular products ever carried by 
an organization of its kind. 





Maintaining at our branches 24 hour 
service on A.P.I.‘as well as Standard 
threads using only the most modern 
machinery with experienced capable 
operators. 


No matter what your requirements may 
be the Taubman Supply Corporation is 
prepared and equipped to serve you. 
A SQUARE DEAL TO ALL. 





PAB AUBNANISUPPINAORRORAaTON 





We Are Mill Distributors for Central Tube Company’s Lapweld Products 
and Pittsburgh Seamless Steel Products 


General Offices: MIDCO BUILDING, TULSA, OKLAHOMA 
District Sales Office: FORT WORTH, TEXAS 


Branch Pipe Threading Shops and Yards: TULSA, CAPITOL HILL, MAUD AND SEMINOLE, OKLAHOMA; WINK, PYOTE 
AND BORGER, TEXAS; WICHITA HEIGHTS, KANSAS 


When writing TAUBMAN Supply Corporation please mention The Petroleum Engineer 
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Some Engineering Comments on 


Operating Conditions in Zwolle Field 


By H. D. EASTON, E. M. 


EVELOPMENT work to date in the Zwolle oil field 
D of Sabine Parish, La., has demonstrated some impor- 
tant factors regarding chalk rock production well 
known to engineers but rather generally overlooked in wild- 


cat prospecting with the rotary outfit: 


1. A pay can be drilled through without giving any 


showings and with no suggestion that such pay 
exists. 

2. If showings are noted or suspected and a 
bailing test is made after setting casing, still a 
pay can be passed up. 


If these statements are true as applied to pros- 


pecting the Chalk Rock at Zwolle, they may be 
equally true in searching for pays in other forma- 
tions. 

These are largely engineering problems which 
have been worked on and are being worked on 
with a slow measure of improvement, but addi- 
tional discussion, with concrete examples, may not 
come amiss. Before describing the experiences 
encountered in the Zwolle Chalk Rock prospecting, 
it should be noted that most of the improvements 
in coring, testing, etc., have come into use during 
the past seven years and that we have reached a 
time when there is a great deal of engineering 


study being given to all phases of the oil industry, including 
The writer had an article in “Oil 
Weekly” back in July, 1923, in which some rather interesting 
examples of common errors were mentioned, and he urged 
the use of the corebarrel under scientific supervision. 
that time we have come into somewhat more advanced meth- 
ods of prospecting: we have several types of corebarrels, 
we have paleontologists studying cores and cuttings, and we 
However, we have fallen 


the work of prospecting. 


have the drillstem sand testers. 
short of what consti- 
tutes absolute mechan- 
ical perfection, and 
(what is the crux of 
the whole matter) we 
have but partially edu- 
cated the management 
to the obvious fact 
that any wildcat drill- 
ing that costs from 
$25,000.00 on up de- 
serves additional ex- 
penditures for keeping 
an engineer on the 
well—instead of cost- 
ing something addi- 
tional; an engineer on 
the job might, and 
probably would save 
several thousands of 
dollars in most cases. 

When one looks at 
construction jobs of 
all kinds, in all lands 
and under all condi- 


tions, and instinctively knows there must be an engineer 
on the job, he feels, instantly, the folly of not having one 
in charge of prospecting, and it becomes evident that the 
management of wildcat prospecting holds different views 


along this line. 


. Easton 


feet. 


som. 


Since 





Gene Morehead of the Simms Oil Co. (left), and P. E. Campbell, in charge of drilling 
for R. L. Gay at Zwolle. 





It is true that much engineering study and useful ingenuity 


are being applied to such features as crooked holes 
and to the general development work of oil fields 
where there is hurry-up drilling. Herein, we are 
considering wildcat prospecting and the search fg? 
new pools, and this is the work that still lacks 
engineering supervision. 


How Zwolle Chalk-Rock-W ells Came In 

Before any commercial well was completed at 
Zwolle, one hole was drilled to 2,628 feet and 
junked. It found the top of the Chalk Rock at 
2,131 feet and was nearly through it when junked, 
It gave showings of oil, in cores and on the re- 
turns, while drilling below 2,580 feet. The derrick 
was skidded 66 feet and another hole was junked 
at 1,558 feet, not reaching the Chalk Rock. An- 
other skidover was started and drilled to 4,007 feet 
where it was junked. This deeper hole had good 
showings of oil and gas in the Chalk Rock at 2,442 


It had much salt water in the Blossom sand below the 
Chalk Rock and had several large oil shows below the Blos- 
It is not intended to discuss the questions of. geology, 
deeper pay zones, etc., but merely to consider the Chalk Rock 
oil and how the wells acted. 
two holes went to the bottom of the Chalk Rock, gave infor- 
mation as to the presence of oil near its base. 

A new location was then made, handled under the manage- 
ment of R. L. Gay, Trustee, and known as Bowman Hicks 


This first location, on which 


Lbr. Co., No. 1. This 
resulted in the discov- 
ery well of the Zwolle 
i structure and came in 
on Thanksgiving Day, 
1928. 

This well cored a 
very small fragment 
of sand (found in the 
muck carried in the 
corebarrel ) 
contained oil, and it 
showed considerable 
gas pressure, just 
above the Chalk Rock. 
A drillstem tester 
managed to allow 
some gas to enter the 
drillstem: this gas 
squirted the fluid out 
whenever a_ fourble 
was broken out. Cas- 
ing was set (8% in 
at 2,111 ft.) and the 
well was flowing into 


w hich: 
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tubing supported 
with the 


Mildren 
Tubing 
Support 


than all others 
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tanks on December 1, 1928, at the rate of 50 bbls. per day of 
44 gravity oil. It is still flowing and has shown a slow 
increase until it is making more than 170 bbls. per day. 

This is Chalk Rock oil which has migrated into a patch of 
sand resting directly upon the Chalk although its paleonto- 
logical reaction shows it to be a remnant of the Nacatoch, 
there being some forams present to prove this, and it was 
considered a Nacatoch well until later drilling proved other- 
wise. 

Gay’s Bowman Hicks No. 3, the second completion as a 
commercial well, is a location southwest of the discovery 
well. After reaching the Chalk Rock it bailed dry in the 
zone of the discovery well and no sand was found resting on 
the Chalk Rock. Deeper drilling was resorted to, the next 
12 feet being hard Chalk Rock followed by softer and more 
granular Chalk to a total depth of 2,177 feet with good show- 
ings of oil in the returns. It bailed almost bone dry, there 
being but a few gallons of oil and salt water and a fair 
showing of gas. Tubing was placed in the well and it 
averaged but 11.75 bbls. per day for the first 45 days. It is 
still flowing and has slowly increased until it is producing 
over 100 bbls. per day with almost no water. It has fur- 
nished gas for drilling. 

Gay’s Bowman Hicks No. 4, the third producer, is a west 
offset to the discovery well. It showed no signs of oil or 
gas at the two zones mentioned above, so it was drilled 
deeper without any bailing test. At a depth of 2,350 feet, 
which places it near the middle of the Chalk Rock, it had 
good showings of oil on the 1eturns and bailed in as a 
pumper. It went on the beam October 6, 1929, pumping 75 
bbls. of oil accompanied by 38 bbls. of salt water. It has 
increased right along and is making more than 260 bbls. of 
oil and about the same amount, possibly less, of water than 
it did at the beginning. 
the water. 

Gay’s Bowman Hicks No. 
5, a south location to the 
discovery and the fourth 


The oil separates instantly from 


well, gave no showings at 
the depths of the three other 
producers but it was not 
bailed at these depths. It 
was drilled on down to 
2,587 feet (nearing the bot- 
tom of the Chalk Rock) 
without the slightest show- 
ing—except a white scum 





















ou the returns—and bailed dry November 26, 1929, The 
second day it showed a hatful of oil and water; the fourth 
day it looked good for a small pumper and standard Tig was 
ordered; the seventh day it was overflowing the 8Y4-inch 
casing and made a big head through the crown-block. It 
continued to flow by heads at the rate of 50 bbls. per day 
until it started pumping 150 bbls. on December 15th with 
every intimation that it will increase as have the others, 

Each of these last three wells has its casing set at 2,099 
feet so as to include any Nacatoch that may be present op 
top of the Chalk Rock, and it is probable that future practice 
will be to set at this depth before drilling any deeper, The 
Chalk Rock takes up the drilling fluid rapidly and it seems 
the best practice to set casing and then drill in with clear 
water and bail at once. 

Gay’s Bowman Hicks No. A-1 is located twelve miles 
east-northeast of these first four wells. It found the top of 
the Chalk Rock 26 feet shallower in relation to sea level, 
Its elevation is 334 feet whereas the others are around 160 
feet, and its depth to the top of the Chalk Rock is 2,330 feet 
as compared with 2,130 feet in the others. After coring 
ahead through the upper portion of the Chalk Rock, it found 
a showing of oil in granular chalk at 2,405 feet, stopped at 
2,413 feet and set 8%4-inch casing at 2,398 feet. 

When the plug was drilled on November 26th, the well 
blew in before the drillstem could be pulled. No liner was 
used or needed. The drillstem was pulled and an old gate 
attached while a solid column of oil remained steady near 
the top of the derrick. With the gate closed as tight as 
possible, the well continued to make better than 3,000 bbls. 
daily, the oil being 41.5 gravity and dark green in color, 
The Standard Pipe Line Company rushed a 4-inch line to 
quick completion and then followed by a 6-inch line. The 
well has not been fully opened for a gauge, but it is esti- 
mated as above 20,000 bbls. daily. Since there are no offset 
locations, it may never be 
opened more than one- 
fourth. 


Coring and Testing 


Core barrels have been 
used very freely throughout 
all of the Zwolle drilling, 
and drillstem sand _ testers 
have been kept on the drill- 
ing floor. 








Top—Zwolle, La., since the oil boom started. Lower left—Hook-up of a well in the field. Right—The best well in the field flowing partly opened. 
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Cores have given much information as to age, thickness, 
composition, etc., of the various formations. Core barrels 
are considered almost as necessary as the drilling bit itself, 
yet there are features connected with their use which must 
be taken into consider ation: (a) The greatest amount of 
information is obtainable only on the drilling floor and at 
the very time the cores come out of the ground. A careful 


thing done in taking cores, making drillstem tests, etc., are 
matters helpful to his success. Too often it happens that 
a driller is wholly neglected and he is thus led to feel that 
nothing is wanted of him except hole; on the other hand, 
it may happen that cores are grabbed away from him hur- 
riedly and he is made to feel that his opinion is not worth 
considering. A good driller is an intelligent man who 








Reserve Natural Gas Corp.’s compressor station at Springhill, La. 











\ 


A swamp part of the Smackover, Ark., country on a nice day. 














inspection of the entire content of the core barrel (including 
muck) may show some evidence of oil or gas, yet such 
evidence might not be found through a careful inspection in 
the office. In some cases at Zwolle, the vital part of the 
formation cored was not recovered: in other cases, evapora- 
tion was so rapid that paleontologists could detect no oil 
although the odor had been very pronounced when the core 
first came out. (bb) If cores are to be sent in to the office, 
they should include the entire content 





should be fully backed in his search for oil. In wildeat drill- 
ing the sand tester should be kept on the derrick floor. Its 
most satisfactory use depends upon its going into the hole 
as soon as possible after drilling indicates the desirability 
of a test. There should be no time allowed for mud to 
work back into the zone which is to be tested. 
Conclusion 
The limitations of all apparatus and machinery should be 
taken into consideration and guarded 


of the barrel, including muck. If por- MBB UNV AVN NN Li0iU0L0NLUetUAUUUOCLULUOUAULIRLUOIUUOLLLOOLUOULVOUGLLUOLUOULUALOAUUALULAG against. 


tions of a core show oil or gas at the 
well, these should be sealed by some 
such method as plastering them with 
clay and then wrapping them so the 
clay will not dry out and crack. | 
have received cores several days after 
taken and found them to carry gas: 
because of this treatment the gas was 
retained. (c) One should expect the 
driller to find the pavs and 
should make every effort to en- 
courage a feeling that every 




















Wildcat drilling demands drilling- 
floor engineering supervision which 
must be in the nature of co-operation 
with the driller. The fullest use of 
core barrels and sand testers is not 
enough in wildcat prospecting with 
the rotary. These may be a 
features, but “you'd be surprised” a 
the lack of efficiency if you ever look 

at any wildcat drilling—from 











the viewpoint of efficiency in the 




















primary objective of finding pays. 







Top—The discovery well at Zwolle. Lower left—Steam pump running out the oil from a battery of tanks. Right—An earthen pond used for tem- 
porary oil storage. 
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“ASCO” 


Well Bit Tool Steel 


Box and Pin Steel 
Tool Joint Steel 
Capping Steel 
Jar Steel 


THE ANDREWS STEEL CO. 


NEWPORT 
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Keep your bits 
where they belong 


Working bits on the bottom of 
the hole mean less time consumed 
by expensive fishing operations and 


lower drilling costs. 


Bits made from ASCO Steel will 
hold temper and operate when 
other tools must be pulled and 
dressed. Here minutes saved are 
dollars gained and working bits are 
the boon of the experienced driller 
who is careful in the selection of 


steel that goes into his drilling tools. 


ASCO Steel is made to withstand 
severe abrasion without loss of tem- 
per through the toughest rock for- 


mations. 


Specify ASCO Steel for your 
next lot of drilling tools — keep 
them drilling—check the results— 


there is a difference. 





KENTUCKY 
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Reclaiming Waste Sulphides 
to Lead Oxide 


By D. F. GERSTENBERGER ! 


prime interest to every refiner. The requirements 
of the trade in most districts call for gasolines 
which are doctor sweet, pass the corrosion test, and have a 
good odor and color. The necessary treatment of gasolines 
to make them comply with these requirements, is not pro- 
ductive of profit but is actually a necessary evil which in- 
creases the manufacturing costs of the finished product. 
One of the most satisfactory and commonly used methods 
of treating gasoline is the sweetening process which consists 
of contacting the product, either by circulation or by air 
agitation, with what is known as a doctor solution. Such 
solution is made up by saturating an aqueous solution of 
caustic soda with lead oxide, more commonly called litharge. 
A concentrated doctor solution contains approximately .564 
pounds of caustic and .160 pounds of litharge per gallon. 
The most expensive component of the solution is the 
litharge, and in view of its attraction for certain sulphur 
compounds in the gasoline, it is used up more quickly than 
the caustic. The result of the reaction between the sulphur 
compounds in the oil and the lead oxide in the doctor solu- 
tion is the formation of what is commonly called black- 
strap, or lead sulphide. This is a black looking substance, 
sometimes flocculent, and sometimes granular, but which in 
every case will eventually settle to a heavy mass of solids. 
This material is usually a waste in most refineries, or at 
best it is segregated, dried and sold to the chemical trade at 
a nominal price, which doesn’t much more than cover the 
cost of handling. 
Recent developments have shown these sulphides to be 
of extreme value to the refiner in that it is possible to 


M sine and costs of chemical treatment are of 





1 Manager, American Refining Properties, Wichita Falls, Texas. 


convert them back into their original components of lead 
oxide, and sulphur, which can again be used in the treat- 
ment of gasolines and kerosenes at a surprisingly low 
cost, with as good a treating effect as fresh chemicals, and 
sometimes on certain products, with better results. 

Such a process is owned and patented by the Plumbite 
Recovery Company and is known as the F-C Plumbite 
Recovery Process. The first commercial plant was in- 
stalled at the refinery of the American Refining Properties 
at Wichita Falls, Texas, and was worked out to a simple 
and efficient operation in large scale by the combined efforts 
of the licensor and the refinery chemist and management. 

The method of recovery is simple. It consists first of 
settling the lead sulphides out of the spent doctor solution. 
All caustic solution is then withdrawn, and by agitating the 
settled sulphides with water, any small additional amount of 
caustic remaining in saturation in the sulphides is removed. 
A small amount of weak acid or acid water can also be used 
to insure the entire removal of all traces of caustic. The 
sulphides are then agitated with water and transferred into 
the convertor. Here they are contacted by mechanical means 
with chlorine and oxidation takes place oxidizing the sul- 
phides back into lead oxide and freeing the sulphur. When 
the reaction is complete there are three distinct layers 
namely, wet sulphur, weak hydrochloric acid, and lead 
oxide. The convertor is so designed that the sulphur and 
weak acid can be withdrawn leaving the litharge, which is in 
turn given several water washes until all acidity is re- 
moved. It is then transferred in the wet state into a separate 
tank where it is available for re-use. The sulphur is also 
washed of any acid and can also be re-used where required 
in treating. The accompanying sketch shows the equip- 
ment used, and the flow of the plumbite through the process. 
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AXELSSON 
LINERS - 
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ata clip 


Another innovation in the 
Axelson plant... group fin- 
ishing of Liner ends. Eight 
Liners are milled to exact di- 
mensions simultaneously... 
performing the work of eight 
men and eight machines. 
Such highly specialized 
methods permit economies 
im manufacture and more 
exacting interchangeability 
---which bring more service 
to you in pump perform- 
ance, pump life and pump 
economy, 
Axelson Machine Co. 


P. O. Box 337, Los Angeles 
Tulsa New York City, 30 Church St. St.Louis 
Mid-Continent and Eastern Distributors 
Frick-Reid Supply Corporation 


Axelson iner Pumps 


W hen welting AXELSON MACHINE Co. please mention The Poirelewan Engineer 
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The type of equipment required is not expensive, in the case 
of this first installation, with the exception of pipe and 
fittings, being furnished mostly from material on the ground. 


The operation is so simple that it does not require the 
employment of skilled or technical labor. In fact in most 
refineries it could be operated by the regular treaters at no 
additional labor cost. The value of the reclaimed lead oxide 
as a treating agent is quite interesting. It is a well-known 
fact that cracked gasoline is harder to treat, usually, than 
straight run gasoline. Also in some instances there is a 
tendency to a slight loss in color in sweetening cracked 
gasoline. It was found here that the reclaimed lead oxide in 
the doctor solution was just as good a treating agent for 
the straight run gasoline as the new commercial litharge, 
but in the case of cracked gasoline it was a superior agent. 
The oil broke more quickly and settled out more rapidly 
and the color was actually improved by this treatment. This 
is probably explained by the fact that the recovered litharge 
is much more finely divided than new lead and it probably 
contains a small amount of elemental sulphur which is quite 
active in bringing about a break. The finished product from 
this treatment is excellent in every respect. 


The actual value of this process to the refinery for the 
recovery of every 1,000 pounds of lead oxide are as follows, 
assuming a black-strap containing 85% lead sulphide and 
15% sulphur, in the usual caustic solution. 


RECOVERY. 
1,000 Ibs. litharge @ 9.75c per Ib.... 
140 Ibs. sulphur @ 2.75c per Ib. (chem. comb. ) 


$97.50 
3.85 


150 Ibs. sulphur @ 2.75c per lb. (free) 4.13 


Total $105.48 


Cost oF RECOVERY. 


320 Ibs. of chlorine @ 3c per Ib... $ 9.60 
Steam, labor, power pee eee is Oe 
Total prewer $14.60 


Return for 1,000 Ibs. . $ 90.88 


In addition to the above is the fact that every time a batch 
of doctor solution is discarded, the caustic soda is discarded 
with it. The quantity in a batch of doctor containing 1,000 
Ibs. of lead is approximately 2,000 Ibs. which at the price of 
2.90c per Ib. is worth $58.00 making the actual net value of 
reclaimed products $148.88. 


The chemistry of the reclaiming is as follows: 
H,+2CI—HOCL+HCI 
HOCI+PbS—Pbo+S+HCl 





E. G. Goddard Passes On 


E. G. Goddard, southwestern general manager of the 
Goulds Pumps, Inc., of Seneca Falls, N. Y., and with his 
own headquarters at Houston, Texas, died Saturday, Janu- 
ary 4, a wire received by Edw. Soph, manufacturers agent, 
said. Mr. Goddard had been serving the oil companies with 
pumps for more than 25 years and had an intimate acquaint- 
anceship with many of the leading producers and pipeline 
men of the Mid-Continent field. His body will lie in state 
Sunday at Houston and be taken to San Antonio for crema- 
tion Monday. He is survived by his widow. 
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Give Your Wells Complete 
TUBING PROTECTION 


—with the— 


Hercules Tubing Hanger 








HERCULES TUBING HANGER 
Cross Section View 
| (Patent Pending) 
| Aone as standard equipment on hundreds of wells, these 
two Hercules Tools protect your tubing and casing against 


| dropping while suspended in the well. A few dollars spent 

now for protection may save hundreds spent later as cause 
|of some accident that the Hercules Tubing Hanger and 
| Casing Head will prevent. 


HERCULES CASING HEAD 








HERCULES CASING HEAD 
Cross Section View 
(Patent Pending) 

These tools are especially adaptable to high-pressure wells. 

For sale at leading supply houses. Write for descriptive 

folders and prices. 


Hercules Tool Company 
Tulsa, Okla. 


Phone 3-2358 P. O. Box 286 Palace Bldg. 
Cable Address: ‘‘Contico’’ St. Louis and New York, All Standard Codes. 
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Continental Well Has 


Natural Gas 136 Degrees Below Zero’ 


By H. B. 


HE North Park country near Walden, Colo., has a 
great deal of weather and three-fourths of it is gener- 
ally cold enough to suit an Eskimo’s fancy. When the 
Continental Oil Company began drilling on the North Mc- 
Callum structure in the Walden region, it was understood 


that the 8,200-foot-above sea-level 
mountain climate might offer nu- 
merous obstacles; but there was no 
premonition that the oil they discov- 
ered would be even colder than the 
most frigid weather and bear a strik- 
ing resemblance to lemon sherbet. 
But from the beginning, the drilling 
of the cold well is a narrative of sur- 
prises. 

The drill reached its goal and 
brought to the surface a gas flow 
averaging between eight and ten mil- 
lion cubic feet a day. The well grad- 
ually drilled itself in, and the next 
day it was making around 35 million 
cubic feet of gas and spraying the 
sky with a cloud of what appeared to 
be steam and soft, flaky snow. This 
“snow” would pile up on the derrick 
floor in yellow, slushy mounds from 
six inches to a foot deep. It even 
dripped off of the belt house and 
derrick roof. 


An examination of the “slush” re- 
vealed that it was nothing more than 
frozen crude oil. This was some- 
thing new in petroleum history. Who 
ever heard of oil getting cold enough 
to freeze, and why should it be any- 
thing but warm down there more 
than a mile below the surface? 

A short time after the well had 


SIMCOX ! 


not burn. But the biggest surprise came when he mentioned 
that the temperature was 136 degrees below zero. 
Engineers say that enough carbon dioxide flows from the 
well to make possible the manufacture of six times the 
present output of “dry ice” in the United States. Dry 





H. B. Simcox 


been capped and the separator, tanks and other equipment 
aids to production ordered, a chemist fought his way through 


the snowdrifts to inspect the freak well. 


After he had 


worked with his instruments for a while, he declared that the 
gas was approximately 90 per cent carbon dioxide and would 





* Printed through courtesy Conoco Magazine. 
1 Assistant Manager of Production, Continental Oil Company. 


The lead lines from the “Lemon Ice’’ well and the 





drop of water. 


ice is nothing more than  solidj- 
fied carbon dioxide which is being 
used as a refrigerant. It is extremely 
cold and absolutely dry. It would be 
possible to manufacture 1,500 tons of 
dry ice a day from the Walden gas 
flow. 

Melting the oil was a problem 
which caused considerable grief, [It 
would not flow through a pipe due 
to the fact that the gas expansion jn 
such a constricted area made the oil 
still colder and caused it to freeze 
solid and block the line. 

Finally the representative of a cer- 
tain tank company suggested that an 
extra large flow tank be used. This 
would give the gas more room in 
which to expand. He also suggested 
that approximately five feet of hot 
water in the bottom of the tank 
would hasten melting. This plan 
proved to be a suitable one, and by 
placing extra gas vents on the top of 
the tank the entire flow of the well 
could be taken care of immediately. 
It taxed the capacity of two 45-horse- 
power boilers to keep the -water in 
the bottom of the tank hot enough to 
melt the slush oil. 

When the oil had passed into the 
storage tanks the gauge showed 
about 300 barrels of oil and not a 


The oil was a straw color and so clear in 


a low 500-barrel tank that one could see the rivets on the 


bottom. 


After the well had flowed for a year with only 40 pounds 
of back pressure, it was making the same volume of gas, 
34 million cubic feet, with the rock pressure standing at 


800 pounds. 


an unusual record. 





risers and lines connecting to the tanks are covered with frost, as shown above, even in summertime. 
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Unitization Plan Adopted in Newly 
Discovered Pool 


AKING on added significance at a time when oil pro- 

duction is under proration in all districts and efforts 
are being made to increase operating efficiency and reduce 
production costs is the recent announcement of the adop- 
tion of the unit plan of operation in a recently discovered 
field in Texas. Although only a few wells have been drilled 
in the Van field, Van Zandt County, Texas, 5800 acres have 
been consolidated for unit operation. Of this acreage 82 
per cent is held by the Pure Oil Company and the remain- 
ing 18 per cent by the Humble Oil and Refining Company, 
Sun Oil Company, Texas Company and the Shell Petro- 
leum Corporation. An operating agreement has been 
reached whereby the Pure Oil Company will develop and 
operate the pool as a unit. An operating committee com- 
posed of a representative from each company will act as a 


board of executive management and decide questions re- 


garding the general plan of development and operation. 


Inder the general terms of the agreement, which runs 
n g : 
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for two and a half years and is tentative in character, each | 


company will contribute to the expense of development and | 


operation in proportion to the acreage it holds. On the 
same basis the revenue derived from production will be 
disbursed. At the expiration of the agreement, however, 
an adjustment of acreage values, based on a field appraisal, 
will be made and an equitable settlement made. A new 
operating agreement will then be drawn up to extend over 
another two and a half years, at the termination of which 
in turn a revaluation will be made of the field and an ad- 
justment and settlement made accordingly. The adjustment 
of values will be based on valuations made by three engi- 





neers of recognized ability, one each chosen by the presi- | 


dent of the American Institute of Mining and Metallurgical 
Engineers, the president of the American Petroleum Insti- 
tute and the director of the U. S. Bureau of Mines. 


An interesting and encouraging feature of the plan is 
the fact that the companies were able to agree on the 
acreage that should be included in the pool. To the accept- 
ance of this acreage by the companies concerned, much was 
probably attributed to the thorough nature of the explora- 
tery work that had been done. The first exploratory sur- 
vey was made by a seismograph party in the employ of the 
Pure Oil Company. It indicated a large anticline, suggest- 
ing a deeply buried dome. Then followed a detailed survey 
of the areal and structural geology of the region. Between 


January and July, 1929, the area was thoroughly tested with | 


the core drill. Showings of oil and gas confirmed the work 
oi the geophysical and geological surveys. On October 13, 
1929, the Pure Oil Company completed the first well, its 
Jarman No. 1, at 2710 feet, in the Woodbine formation, 
for an initial production of 147 barrels an hour. Within 
less than two months of. the completion of the first well 
and when only a few wells had been brought in, companies 
holding acreage in the field pooled their holdings, based 
on the limits of the pool outlined by exploratory work, got 


together and agreed on the unit plan of development and 
operation. 


Of far-reaching importance in the history of the oil in- 
dustry in furthering more orderly field development, more 
efficient production methods and better oil recovery, this 
field bears watching. For the next few years, at least until 
the expiration of the first operating agreement, when the 
results of unit operation can be appraised, the Van field 
will probably be the cynosure of the eyes of the oil industry. 


When writing M. B. SKINNER Co. please mention The Petroleum Engineer 








Pipe Line Clamp 


fi repairing long 
or splits in pipe 


This strong, simple Clamp is designed particularly 
for repairing long splits and lines that are corroded 
for six or eight inches. Absolutely permanent. 


Made with the Skinner principle of bolts on one 
side only—a hinge on the other. The nuts are 
always on top. Made in all standard pipe sizes, from 
one inch to six inch, inclusive. 





The Skinner Pipe Line Clamp is particularly valuable 
during the freeze-ups of the ‘‘Norther” season. 


M. B. SKINNER COMPANY 


Sample Street at Falcon St., South Bend, Ind. 









SKINNER H. P. 
SADDLE CLAMP 





SKINNER 
BAND CLAMP 


SKINNER PIPE 
JOINT CLAMP 





SKINNER 
SERVICE SADDLE 


SKINNER COLLAR 
LEAK CLAMP 
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Device Sets Oil Level for Gas Engines 


) insure proper lubrication on a group of gas engines 
driving pumps on an oil line, A. L. Bradford, Super- 
intendent of power for the Magnolia Gas Company, 

devised a simple shop made oil level that keeps the proper 
amount of oil in the crank 


inch pipe. The half inch pipe connects to the crank Case 
drain on the engine. Any desired level of oil can be kept in 
the crank case by screwing a nipple of the proper length into 
the Tee. A cap for the level is made with a thread protector, 





case at all engine speeds. The | 

result of the inexpensive de- | won, (iT 

vice has eliminated most of | pe 

the troubles which were | |) ee 

caused by too much or too 

little oil. ike 
The Magnolia company has | 

an oil line running from | 

South Arkansas to Beaumont, | 

Texas, which parallels a gas | 

line most of the route. There- an 

‘fore, gas engines are used chit eet 

where possible, to drive the “ii $ 

pumps. rr) ¥ 
At the time the level con- 


experienced by too much oil | rf =| 
being put in the crank case. | A 
This caused carbon troubles ot 
resulting in the engines run- + * 


ning too hot, and some of the bhpeap aseria-gg Site: gas 
carbon fell off and clogged sprees tis af 


by welding a disc in the top 
ted Fig Represents Bes? and welding zm handle M: it 
ghia “8 When the device was firs 
«nye Stepped to installed it was desired to 
ator: have the cups make a scant 
eighth of an inch dip, at high 
speed. 
To obtain the proper quan- 
. tity of oil, what was believed 
ia ial Pim to be the correct amount was 
4A 4 echo put in the crank case. The 
; : lemme 1, engine was started and run at 
sites the desired speed. All of the 
ae oP nuts on the crank case plate 
were removed except two, 





te Sy Pe ee Te When the engine was stopped 
trol was tried out, trouble was | 3.,;everconenii0_4 | me et OE 


| these were taken off and one 

| of the cups moved to bottom 

center. The depth of dip of 

the cup was taken before all 

| of the oil dripped back into 


3 
3 Valve 





or A @s er vont 


eve 


the crank case, and _ these 
measurements were used to 





the oil ways which served the 
main bearings. From this extreme the trouble went to the 
other of not enough oil; therefore, the necessity for a con- 
trolling device. 

The level control is made with a piece of 6-inch pipe with 
a half inch pipe inserted horizontally about the center, and 
with an upright Tee connection in the center of the half 


ou 


regulate the oil level. The 
proper level is maintained by the insertion of close nipples 
in the oil level control. 

When these were installed filters were made at the same 
time and placed over the engine in order that they could get 
the advantage of more heat for filtering. The entire layout 
was made at a nominal cost. 
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Settled Production Is “Bread and | 
Butter” 


manager of production for the Continental Oil Co. is 


oe of a letter from E. J. Nicklos, vice-president and 
printed herewith through courtesy of Conoco Magazine. 
“The petroleum business has undergone great changes in 
the last few years, which is particularly true in the drilling 
Wells are drilled to greater depths 
and, consequently, lifting the oil to 
the surface presents a more difficult 
and expensive problem. We are 
producing oil from a depth of 8,523 
feet in Reagan County, Texas, 
which at this time is the deepest 
producing well in the world. 

The cost of producing oil, in 
view of the above, and getting into 
our tanks has materially increased. 
In order to make every operation a 
profitable one, lifting costs must be 
held at a minimum. Constant, per- 
sonal supervision will go far to- 
ward accomplishing this result. 
Production is usually classified as 
flush, semi-flush and settled. The 

settled production is our ‘bread and butter’ and it must be 


and producing ol oil. 





E. J. Nicklos 


most carefully watched so that the maximum amount of oil 
can be produced at the lowest possible cost. 


“The task of securing the maximum amount of production 
from each well on every lease is in the direct responsibility 
of our Foremen and Pumpers. These men are the custo- 
dians of a very large investment and must recognize their 
duty as well as their responsibility. 


Certain codes and rules have been set up by the manage- 
ment of this department, and all those in a supervisory 
capacity are charged with the responsibility of enforcing 
them in all of our operations. 


“Many items affect our lifting costs, such as wages, fuel, 
taxes, teaming and trucking, supplies, depletion and depre- 
ciation. 


“The pumper who maintains his powers, engines, build- 
ings, rod lines and jacks, in first class condition; who 
watches his small tools, supplies and lubricants, and many 
other items; who has gas tight tanks with hatches closed; 
stufing boxes without leaks; who removes all fire hazards 
and conditions which may cause personal injuries, will 
always be able to show the greatest efficiency and lowest 
lifting cost, and, it follows, more uniform production. 


“Every well is an individual problem which must be studied 
as to its action and pumping equipment to the end that the 
maximum amount of oil is produced with the least trouble 
and expense. 


“Pollution of properties is an evil which must be con- 
stantly watched and avoided. One lawsuit from this cause 
can wipe out the profits from several months’ production, 
and, consequently, affect our lifting costs, not only on some 
particular lease, but for this department as a whole. 


“This department has resolved to keep operating expenses 
as low as possible to assure the maximum profit from every 
operation, to build up a loyal and efficient organization, and 
to give the fullest co-operation to every department. This 
can be done and must be done.” 
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LOAD CHAIN 


, swiver! 
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ANCHOR 


A new, a quicker, 
handle the jobs of 
lifting heavy loads. 
of the load chain 
released, 


cheaper way to 
pulling, moving, 
Pulls the length 
at one hold. Easily 


A Few Uses 


Handles heavy machinery and boilers. 
Yanks out mired trucks. 

Tightens guy lines and pull rods 
Pulls boiler tubes. 

Spots railroad cars, 

Pulls belts and chains for splicing 


For construction and erection work. 
Or what have you? 

Complete outfit $36.00, f. o. b. works, 
Reynoldsville, Pa. Get it from your 
supply jobber or order direct. Send 


for bulletin P. 


T. H. EDELBLUTE COMPANY 


Oliver Building, 
Pittsburgh, Pa. 


10,000 Lbs. Pull 
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The Tool of a Thousand Uses 
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Puller - Jack 
= \ Good for 





A 
one-man 
outfit. 
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Start using it today 


TULSA, OKLAHOMA 
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Skinner’s Cord Belts 


are built on a basically new 
Will hug the pulley 
tightly and deliver more power. 





Skinner Bros. Belting Co. 
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VIGILANT 


LIQUID LEVEL REGULATORS 
A New Type 


REGULATOR 


For Maintaining Liquid Levels 
in Refining 


MAINTAINS con- 
stant level under 
all conditions of tem- 
peratureand pressure. 
May be used to con- 
trol the outlet or inlet 
flow. 

Especially designed 
for towers employing 
600 to 800°F. 

Get the latest infor- 
mation about this 
regulator. 





The Chaplin-Fulton Mig. Co. 


28-40 PENN AVE. PITTSBURGH, PA. 




















| In 
Fort Worth 







View of a 
typical bedroom 


its he Worth Hotel 


- » » Which best typifies to the traveler 1 
the modernity and courtesy of the West. 
Experienced travelers make this their 
headquarters in Fort Worth. Among the 
newest of Southern hotels, its modernity 
is enhanced by considerate appreciation 
of travelers’ needs. To the initiate, it is 
a welcome respite from crdinary hotels. & 
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WORTH HOTEL 


300 Superior Rooms with Bath ~ at $22 up 
Fr.WortH, TEXAS 
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California to Hold Interesting Show 

The Oil Equipment and Engineering Exposition, which 
will be held at Shrine Civic Auditorium, Los Angeles, at 
Thirty-second street and Jefferson, March 16 to 23, will 
have over a hundred thousand square feet floor space inside 
also several large rooms for conventions and two rooms . 
moving pictures. There will also be outdoor space adjoin. 
ing building for derricks and large equipment. The total 
number of exhibitors to date is said to be one hundred thirty. 
eight of which fifty-four are from outside California 
Twenty-six contracts are awaited. Some of the manufac. 
turers who will exhibit are: Air Reduction Sales Co. 
Axelson Machine Co., Baash Ross Tool Co., Baker Qj 
Tools, Inc., Bethlehem Steel Corp., Byron Jackson Cp, 
Cameron Iron Works, Inc., Chapman Valve Co., Chicago 
Pneumatic Tool Co., Crane Company, Darling Valve Co.. 
The Foxboro Co., Inc., General Electric Co., Haynes St. 
lite Co., Hughes Tool Co., Kerotest Mfg. Co., Lincoly 
Electric Co., Linde Air Products Co., Linkbelt Co., Lufkin 
Foundry & Machine Co., McCord Radiator & Mfg. Co, 
Martin Loomis Corp., Naylor Pipe Co., Powell Valve Co, 
Reed Roller Bit Co., Southwestern Engineering Co., Stock. 
ham Pipe & Fittings Co., Thrift Corporation, Titusville 
Iron Works, Trimont Manufacturing Co., Walworth Co, 
Waukesha Motors Co. Officials of the show include C, y. 
Fuller, president of Richfield Oil Company; Ward Blodgett 
of C. C. M. O. Co., William C. McDuffie of Pacific Westery 
Oil Company, Neil Norris of George W. Getty, Inc. G, 
W. Walker of the Texas Company, A. H. Bell of Marland 
Oil Company, Frank Hill of Union Oil Company, L. E. 
Lockhart of Rio Grande Oil Company, William Reinhardt 
of the Shell Pet. Corp. as directors and E. G. Lenzner js 
managing director. Leading engineering societies are said 
to be co-operating to fullest extent in holding meetings in 
auditorium during exposition and oil companies’ engineer- 
ing departments will have exhibits of technical experiments. 





Unique Series of Advertisements 


In this issue of The Petroleum Engineer appears the first 
of a series of advertisements by The Republic Rubber 
Company, Youngstown, Ohio, which is decidedly new from 
a manufacturer’s viewpoint. 

In each advertisement in the series a photograph of one 
of the various Republic Rubber Company distributors will 
be used and the distributor quoted so that, in reality, he 
is advertising his own business. The copy is institutional 
for the distributor and applies to any department of his 
business. 

The Petroleum Engineer will be used to present the cam- 
paign to the oil industry and ten additional magazines in 
other industries will carry the series. The combined cir- 
culations of the eleven publications is 160,000. 

Approximately forty distributors will benefit by the cam- 
paign and from three to four advertisements for each will 
appear in publications in their respective fields. The vari- 
ous distributors will be furnished with reprints of adver- 
tisements pertaining to their company for distribution on 
their own mailing list. 


Natural Gas Leads Fuel Field 

ATURAL gas led the fued field in 1928 in the pet- 

centage increase over the 1927 record, according to 
a report just published by the Trade and Securities service 
of the Standard Statistics Company of New York, received 
by the Oklahoma Utilities Association. The estimated 
value of this fuel consumed in 1928 was about 14 per cent 
greater than in 1927. 


When writing the above advertisers, please mention The Petroleum Engineer. 

















of = oo 


rhich 
S, at 
will 
side, 
3 for 
jOin- 
total 
itty. 
ria, 
fac. 
Co., 
Oil 
Co, 
Cago 
Co, 
Stel- 
coln 
fkin 
Co, 
Co., 
ock- 
ville 
Co, 
M. 
gett 
tern 
GC. 
and 
_E, 
ardt 
r is 
said 
3 in 
eer- 
nts, 


irst 
ber 


‘om 


one 
vill 


nal 
his 


im- 


in 


im- 


vill 














THE PETROLEUM ENGINEER for JANUARY, 1930 175 





“Anchor” Puller-Jack | 


EALIZING the need for a powerful pulling device 

that could be easily carried, handled and operated 
by one man, the T. H. Edelblute Company, Oliver Bldg., 
Pittsburgh, Pa., developed ‘the “Anchor Puller-Jack. 

The machine itself consists of an arrangement of sprocket 
wheels, ratchets and pawls, operated by a three- 
foot handle. The tail chain is fastened to the 
anchorage and attaches to the machine by a 
simple release lock which can be easily loosened 
to release the load under full strain if desired. 
The load chain is hooked to the load and the We ordinary mortals can look just one way at a time. 
loose end of the chain passes through the sprocket Looking back at 1929, most of us can congratulate our- 
selves; the year’s voyage was a success. True, in October 
we had a brush with a submerged rock. But... 


“TANU Ss” 


ANUS, old Roman 

god of doors (gave 
us a good name for the 
current month), had two 
heads; could see fore 
and aft at the same time, 
peer into the future and 
scan the past, without 
wiggling a muscle. 





of the jack. By a ratcheting movement of the 
handle the operator pulls on the load and the 
chain passes around the sprocket, falling loosely 
The standard load chain is fifteen feet long and 





Both the Federal Government and private industry 
rushed to the rescue. Plans were laid for turning loose 
billions of dollars to stabilize business. 


Looking forward, we feel assured that 1930 will be a 
banner year for oil and gas. 


below. ; 
has a swivel in it. The appliance will pull continuously for 


the entire length of the chain in one movement. 
Longer length load chains can be furnished, if desiged, 


or er block etiealied nn ated. Now that the Captains of Industry have swung into line, 
for special purposes » Sere ee is included as sté ; keeping step to Uncle Sam’s HEP ... HEP . . . HEP, 
ard equipment. When this is attached to the load, it it won’t be long until the ranks are all filled and General 
Prosperity takes command. 


\ | J. A. Campbell Co. 


Natural Gas Engineers 








LOAD CHAIN 





| Consulting Phone 416-93 
TAIL CHAIN SU a iver’ | Designing P. O. Drawer 669 
= y Constructing Long Beach, Cal. 
Cee ANCHOR 
PULLERYACK Stearns-Roger Mfg. Co., Denver, Mid-Continent Azency 














doubles the pulling power of the jack. This sheave block | 
is also used for making vertical lifts and pulling around 
corners. The outfit can be used upside down, sideways or | 
it any position. 

Certified tests made by the Pittsburgh Testing Laboratory 
showed the following results within the safety limits of 
the entire outfit: 





Straight Line Pull 
One man pulled 4800 lbs. (drawbar pull). 
Two men pulled 6500 Ibs. (drawbar pull). 


With the Sheave Block 
One man pulled 6700 Ibs. (drawbar pull). 
Two men pulled 9800 Ibs. (drawbar pull). 

The appliance can be used on any pulling job, such as 
moving railroad cars, pulling out mired trucks, tightening 
cables and wires, loading and unloading heavy machinery, 
pulling belts and chains together for splicing, lifting ma- 
chinery, derrick .erection, etc. There are many other uses 
for it in oil industry operations. 











Beecher Represents Institute in Investigation of | 
Explosion 
PPOINTMENT of C. E. Beecher, of the Empire 
Companies, Bartlesville, Okla., to represent the Amer- | eep ure 
ican Petroleum Institute on a committee of engineers | 
which will investigate circumstances attending an explosion | Ww t A H 
December 13 in the Bartlesville petroleum experiment sta- a eT l W ays andy 


tion of the U. S. Bureau of Mines, was announced recently. | 
The American Institute of Mining and Metallurgical Engi- | H. P. Gott Mfg. Company 
neers, American Gas Association, the Bureau of Mines and 

leapt Taga ey gan wte_nNnNFtiIiEt D K AN 8 A §& 
the State of Oklahoma also will be represented on the : 
committee. 
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By Use of Welding 


Shop-Made Pipe Line Station 


LD pipe that is frequently junk material, finds another 
use in helping to trim the cost of field stations for the 
Sinclair Pipe Line Co., and at the same time con- 

tribute largely in the construction of a neat building. The 
cost of the building for such a station was reduced appre- 
ciably and the construction department gained the advantage 
of having all of the material used at an adjacent warehouse. 
At the same time this method of construction reduced the 
warehouse yard inventory of considerable old pipe and old 
sheet metal. Another feature of the station is it contains no 
wood except the office fixtures. 

This plan was first tried out at Seminole where a mani- 
fold building was built with old pipe and sheet metal. When 
it was decided to build Maud station, similar material was 
used. 

Maud station has six 200 horsepower motors driving the 
six centrifugal pumps. Two pumps are connected in series 
giving the station three units, each with a capacity of 18,000 
barrels daily; two 10 by 18 suction pumps driven by two 15 
horsepower motors gather the crude. 

Three-inch pipe was used for the uprights and they are 
bolted to the concrete foundation. The rafters and braces 
were made with 2-inch pipe and all joints welded. 

The walls and roof are made with old sheet metal taken 
from the yards and the sheets are fastened to the frame with 
lead nails. The fire-wall is made with metal laths 
plaster, the laths being wired to the 2-inch framework 
the plaster put on both sides. 

No craneways were built but a portable hoist, the frame 
of which was made out of old pipe, is used to lift the heavy 
parts on the pump room side. 

One of the construction features is the concrete conduit 
running under each motor, used to take the hot air out of 
the station during the summer months and 
circulate warm air on the motor room 
and pump room sides in the winter. 
This conduit is 14 by 14 inches 
and the discharge end is 
outside of the 
When it is desired to cir- 


and 
and 


building. 





Left—General view of the Sinclair’s Maud station. 
Maud station, giving an idea of 


the construction features 
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Is Constructed by Sinclair | 


| 
culate warm air in the building a lid is closed over the dis. 


charge end and ports inside are opened. Hoods have been 
placed over all of the motors to control the circulation 


All of the station wiring is in conduits and the wires lead. 
ing from the sub-station pole to the building are in under. 
ground conduits, eliminating the necessity for braces on the 
building where the wires would enter. As an emergency 
protection each oil enclosed motor switch can be cut off from 
the outside. Chains are attached to the switch handles anj 
extended through the building as shown in the accompanying 
photograph. In case of an emergency the engineer can shy 
down each motor from the outside. 





To further eliminate the fire hazard virtually everything 
in the building is fireproof. The wrench and tool racks and 
tool box are made of steel and the instrument board made 
of steel plate. 


The station is made more attractive by painting and land. 
scaping the station grounds, particularly with flowers. The 
floors are painted gray and the walk-ways around the pumps 
and motors have been covered with strips of roofing material 
painted black. 





5] Quid. n 
Tide Water’s Second Diesel Electric Tanker 


INSTRUCTION is soon to commence of a second 
previo Diesel-electric tanker for the Tide Water 
Oil Company to carry gasoline and lubricating oil. Like 
the first boat, her capacity will be approximately 20,000 bar- 
rels of gasoline and approximately 55,000 gallons of lubri- 
cating oil, the latter to be carried in individual tanks in 
the forward hold space. Her route will be along the At- 
lantic coast, the same as her sister tanker. She will carry 

a crew of 18 men. The new boat, with the 
exception of minor changes, will bea 
duplicate of the first, built during 
1929 and now in service. The 

vessel will have a length of 
255 feet, a beam of 44 feet, 
and weigh about 2,400 tons. 
































Note handles on chains attached to motor switch handles. Center—lInterior of pump room side of 


of the framework. Right—Gates on the station’s manifold. 
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and dependability 


Carried in Stock and Sold by 
NORVELL-WILDER COMPANY 


Houston, Beaumont, Shreveport, 
Fort Worth 


OIL WELL SUPPLY COMPANY 


Branch Stores in all Oil Fields 








. 

: \ Export Distributors 

a OIL WELL SUPPLY COMPANY 

Pittsburgh, New York, Tampico, 
| Bresavereyal 
le of REGISTERED 
- PITTSBURGH 
When writing Kerotest MANUFACTURING Co. please mention The Petroleum Engineer 
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1,733,508. ANTISWIVELING DEVICE FOR ; 
SUSPENSION HOOKS. Burr Staniey 
Minor, San Pedro, Calif., assignor to Regan 
Forge and Engineering Company, San Pedro, 
Calif., a Corporation of California. Filed O¢ 
24, 1927. Serial No. 228,282, 3 Claims. (C 
294—82.) 


1,734,880. APPARATUS FOR REFINING CRUDE 
PETROLEUM. Freperick GarTHEWAITE Rinc, Win- 
chester, Mass., and Percy Grorce Paris, Bethlehem, 
Pa.; said Paris assignor to Bethlehem Steel Company. 
Filed Aug. 27, 1924. Serial No. 734,367. 4 Claims. 
(Cl, 196—139.) 





1. In a separator for removing the more volatile 
constituents of a preheated crude oil prior to the 
charging thereof into stills, the combination of a sub- 
stantially closed shell body, baffles with their lateral 
edges upstanding to extend the passage of said pre- 
heated oil in a tortuous continuous stream therethrough, 
said baffles being disposed transversely in the shell with 
their longitudinally terminal edges in staggered relation 
to one another and their lateral edges in substantially 
vertical alignment, a heating coil to maintain said 
volatile constituents at their vaporizing temperature, a 
scrubber for the vapors evolved, an inlet means for the 
crude oil, and independent outlet means for each of the 
separated products. 


1, The combination with a yoke embodying 
parallel arms, a yoke cross bar carried by the 
lower end of the yoke arms, a hook having i 
shank rotatably and slidably directed through 
said bar and extending between the yoke arms 
means for preventing a swiveling action of the 
hook comprising a latch arm pivotally mounted 
on the upper end of the hook shank, the oute; 
end of said arm adapted to engage a yoke am 
when the latch is swung to a latched position 
and a spring pressed plunger mechanism me 3 
said yoke shank disposed below the inner end 
of the latch arm, the plunger engaging the 
latch arm to maintain the same against move. 
ment in either of its latched or unlatched 
positions. 











4 733,372. SPACED-LEG REAMING 
DISK BIT. Frepertck W. Hip, Los 
Angeles, Calif. Filed Nov. 8, 1924. Serial 
No. 748,564. 20 Claims. (Cl. 255—71.) 


1,733,452. UNDERREAMER. Joun W. Doobpy, 
Los Angeles, Calif. Filed Dec. 13, 1926. Serial 
No. 154,465. 3 Claims. (Cl. 255—75.) 





18. A disk bit comprising: a body; a 
bearing member supported by said body; 
and a securing pin adapted to be inserted 
from the upper end of said body and into 
the path of withdrawal of the bearing mem- 
ber for retaining said bearing member in 
place. 








1. In an underreamer, the combination with a 
tubular body, a pair of reamer cutters having 
shanks adapted to extend into an axial chamber 
formed in the body, a spreader block removably 
mounted intermediate the shanks in the chamber, 
cutter head formed on the shanks below the 
body, the cutter heads having arcuate pockets 
formed in their upper ends adapted to closely fit 
the periphery of the body, and means for yieldingly 
holding the cutters in expanded position. 




















' 
t 
1,734,805. APPA : 
RATUS FOR 
TESTING | 
PIPE. Primm 1,734,827. CRACK: 
R. HawTuorne, ING STILL. 





Sharon, Pa., as- 
signor to ‘The 
Petroleum Iron 
Works Com- 
pany, Sharon, 

Pa., a Corpora- 

tion of Ohio. 

Filed Nov. 1, 

1928. Serial No. 

316,551. Eight 

Claims. (Cl, 73 

—51.) 

1. Apparatus for 
testing pipe, in- 
cluding an interior cracking oils com 
pressure - resisting prising a fire box 
body having an and a_ heating 
outside diameter slightly less than the inside diameter of the pipe section chamber in commu 
being tested, said body adapted to be arranged concentrically within the nication — therewith, 
pipe section being tested, sealing means carried by the body and adapted supports, a still comprising an upper and lower drum connected by tubes 
to be projected into contact with the pipe section to seal the space between and suspended in the heating chamber by the supports, and fire brick of 
the body and pipe section, and means for admitting testing fluid to such the like surrounding the still and suspended therewith above the level of 
space, the fire box. 


Georce L, Pricz- 
ARD and HeErsest 
Henperson, Port 
Arthur, Tex., a 
signors to Gulf 
Refining Com 
pany, Pittsburgh, 
>a., a Corporation 
of Texas, Filed | 
March 4, 1922 § 
Serial No. 541; 
126. 7 Claims. 
(Cl. 196—108.) 
1. Apparatus for 
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1,733, 


360 UPSHOT PIPE RIPPER. Samuet P. Powers, Wooster, Ohio. 
Filed Feb. 9, 1924. Serial No. 691,855. 


cL 
2 Claims. (Cl. 81—188.) 


1,734,670. MEANS FOR CEMENTING OIL, GAS, AND 
WATER WELLS. Hasxetti M. Greene, Taft, Calif. 
Filed Sept. 5, 1923. Serial No. 661,019. 2 Claims. 


An upshot pipe ripper, comprising in com- (Cl. 61—36.) ¥ 


pe a cylindrical tool body terminating at its 
ae nd with a conical point, and provided with 
lower —~ longitudinal slots opposite each other in 
Oe hale: a longitudinal slot in said body inter- 
iat said pair; a ripper knife pivotally hung 
eelly in said slot and adapted to project out- 
wardly, said knife terminating with a breaking face 
: extending laterally from its cutting edge, substan- 
tially at right angles with its axis, a resilient mem- 
ber operable in said intermediate slot against said 
knife when in operative position; a pair of friction 
plates reciprocally operable in said pair of slots, 
each plate perforated intermediate its. ends, a bolt 
passed loosely through the perforation into said 
body, to guide and limit the movement of said 
plate, and resilient members set under each plate to 
impel it outwardly against the adjacent pipe casing, 





1. The well cementing cartridge set forth, comprising 
a sheet metal casing, an explosive charge in said casing; 
a detonator located at a lower portion of said explosive 
charge, and a charge of cementitious material surround- 
ing the explosive charge at the level of the detonator 
and extending a considerable distance above the detonator 
so that when the detonator charge is ignited the force 
of the explosion at the lower end of the cementitious 
charge will operate to compact a lower portion of the 
cementitious material against the wall while the cemen- 
titious material above the detonator will be freed to 
descend by gravity to close the hole with an easily 
drillable core inside the cementitious material compacted 
by the force of the explosion. 













































































FOR | substantially as set forth. 
ANLEY 
Regan j 
’edro, 1,735,484. LOADING TANK 
| Oct CARS AND THE LIKE. 
(Cl Harry C. Wiess, Houston, Tex., 
assignor to Humble Oil & Re- 
: fining Company, Houston, Tex., 
dying 1,733,509. HOOK FOR HANDLING OIL-WELL a Corporation of Texas. Filed 
y the CASINGS AND THE LIKE. Burt Stan ey May 7, 1925. Serial No. 28,583. 
ng its Minor, San Pedro, and James J. Recan, Los 3 Claims. (Cl. 220—86.) 
Tough Angeles, Calif., assignors to Regan Forge and 
arms, Engineering Company, San Pedro, Calif., a 1. In a liquid receptacle of the 
of the Corporation of California. Filed Apr. 14, 1928. type comprising a body portion 
unted Serial No, 269,967. 1 Claim. (Cl. 24—241.) and an expansion dome connected 
Outer thereto, a charging pipe and a gas 
€ arm In a hook for handling oil-well casings and the vent fitted in said dome, a bottom 
Sition, like, a shank providing a vertical axis, a pair of draw-off valve in the body portion 
M on hooks arranged back to back and supported by and a bottom-valve actuating rod 
r end said shank, each shank having a thick bight of fitted in the dome and extending 
g the massive construction to avoid development of to the exterior of the same, 
move- fatigue lines, the loops of said hooks being shallow whereby it may be actuated with- 
atched and providing short hook ends, a relatively narrow out removing the dome. 
closure plate mounted on the shank above the 
hooks and arranged to rotate thereon in a hori- 
zontal plane and having overhanging lips co- 
operating with the hook ends 
— +43 
j RL 
17,522, ROTARY DISK BIT, Van J. Kustn, Tor ii 
——s rance, and Perry FunpEersurK, Huntington Beach, oi 
f Calif. Filed Sept. 17, 1927. Serial No. 220,199. — 
Original No. 1,599,094, dated Sept. 7, 1926, Serial it Hy 
25 +4 No. 42,042, filed July 7, 1925. 3 Claims. (CI. ‘3 | 
23 j 255—71.) A) ira 
| ll inti 
4 ' [ 1, A drill bit including a stem, a plurality of arms 
- 1,732,617. APPARATUS FOR RAISING FLUIDS 22 22 projecting from the lower end portion of said stem, 
i FROM OIL WELLS. Lvutruer M. Rosinson, Black- a F disk cutters journaled in said arms, each cutter being 
ie well, Okla. Filed June 13, 1927. Serial No. 198,380. na annularly grooved at its periphery to have a pair of 
a j 2 Claims. (Cl. 103—189.) ¢ 4 spaced cutting edges, said arms being angularly re- 
yt oo . . . ; . 19 lated to the axis of said stem so that one cutting 
Ca : 1, In combination with a string of pipe having a seat- Se | wv edge of each cutter will cut the bottom of the well 
ted ing collar, a working barrel carried by the seating collar, ae | bore and the other cutting edge will cut the side of 
ah a working barre] within the first named working barrel, the bore. 
“e independent plungers for the working barrels, a rod for 
he simultaneously operating the said plungers within the re- 
i spective working barrels, each working barrel having an 
4 ' independent inlet, part of the first named working barrel 
extending above the second mentioned working barrel and 9290 4a — —— a 
I standing valves at the tops of the respective working ‘ae aie ao aera eae FOR 
RACK. barrels. SE I} LE, TELLS. Epcar H. New- 
; KIRK, Oklahoma City, Okla. Filed Nov. 5, 
ILL. 1927. Serial No. 231,316. 4 Claims. (Cl. 
re | a a 
Port 1, In an outside fishing tool, a pair of jaws 
, pivoted intermediate the ends thereof, a wedge 
at disposed between the upper ends of the jaws, said 
Con wedge and jaws being inseparable but capable 
' : of relative movement in the general direction 
“oe of the longitudinal axis of the tool, said wedge 
” an r _ ge a le ae : aus dg oO approac > Ol s 
= ; a gg gy oe as of the jaws, causing adjacent faces of the 
Claims f Claims (Cl " 189—19.) - lower ends of the jaws to approach one an- 
108.) j ‘ othe r, adjacent faces of the lower ends of the 
me fo | 1. In a well derrick construction, a corner jaws having gripping teeth, the upper ends of 
$ com: post coupling including a longitudinally split the jaws combining to produce a substantially 
re box tubular body having its longitudinal edges conical member, a plunger upon the lower end 
ating flanged outwardly, girt and brace rods, inter- of which the wedge is secured and at the 
commu: fitting lug and socket connections formed on upper end of which means are provided for 
rewith, said body and the ends of said rods, a channel engagement with a string and a barrel loosely 
y tubes clamp engaging said flanges and arranged to en- surrounding said plunger and having at its 
rick oF gage the connections and prevent disengagement lower end a downwardly tapering bore adapted 
level of thereof, and a wedge engaging between one of to receive the conical member produced by the 








said body flanges and a flange of said clamp. 


jaws. 
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